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Fic. 24. Anteroposterior and lateral roentgenograms of the chest. Air introduced into the mediastinum 
through a tracheotomy or other wound may be forced outward through the interstitial tissues of the 
lung to the finest lung structures, causing rupture of the alveoli, bilateral pneumothorax and death. This 
would indicate the existence of a continuous interstitial space throughout the lung. 


and these spaces are all shortened and nar- 
rowed. ... It is fortunate that the stroma 
is attached thus to the blood vessels, for 
otherwise there would not be this instant 
and favorable adjustment of their walls and 
calibre to the needs of the inspiratory 
phase." 

Itis true that the septum between adja- 
cent alveoli (Fig. 14, 2), on microscopic ex- 
amination seems hardly wide enough to 
represent two layers of epithelial cells, one 
for each alveolus, with intervening inter- 
stitial tissue for passage of blood vessels. 
Microscopic examination of sections of the 
lung, however, from patients infected with 
certain diseases, such as virus pneumonitis 
(Fig. 1c, d) which attack the interstitial 
tissue, shows marked thickening of the 
interstitial space with cellular infiltration, 
and inflammatory reaction of the intact 
alveolar cell membranes (Sante).?? 

In the hilar regions the interstitial tissue 
is large in amount offering passage for the 
bronchi, blood and lymph vessels; the 
bronchi are supported by cartilaginous 

ings, but the vascular structures are not so 
firmly constructed. The fibrous interstitial 
tissue about thg vessels arranges itself into 
tough perivascular sheaths. That these 


perivascular sheaths are continuous, ex- 
tending throughout the interstitial space 
from the hilum to the terminal air cells in 
one direction and back into the mediastinal 
space in the other, is indicated by the path- 
way traveled by air which gets into the 
interstitial tissue of the lung (Fig. 24, 7) 
(Macklin!5?), Interstitial emphysema may 
originate in the periphery from rupture of 
an emphysematous bleb (Sante?5), extend- 





Fic. 24. Microscopic examination shows air in the 
interstitial spaces surrounding the vascular struc- 
tures, as it spreads to the periphery to the finest 
Jung structures. 
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ing to the mediastinum and producing the 
appearance of a halo about the heart char- 
acteristic of air in the mediastinal space. 
Or the air may gain entrance into the 
mediastinum directly through an operative 
incision from tracheotomy or other wound. 
Large amounts of air sucked into the medi- 
astinal space in this manner spread rapidly 
through the interstitial framework of the 
lung to the periphery causing rupture of the 
lung and pneumothorax. Microscopic ex- 
amination shows the air in the perivascular 
spaces of the interstitial tissue. Pressure 
from this entrapped air upon the vascular 
wall interferes with circulation of the blood 
and may cause death. This is perhaps the 
most convincing proof of a continuous 
interstitial space from the periphery of the 
lung, back through the root of the lung 
and into the mediastinum. 


RESPIRATORY TRACT 


The gross anatomy of the lung is quite 
clearly understood (Brock?); the finer lung 
structures, comprising the minute anatomy 
of the lung, still require clarification on 
some points. 

William Snow Miller's? microscopic 
study of the primary lobule of the lung is a 
classical foundation for further considera- 
tion and investigation. His observations 
will be recalled that, as the bronchi extend 
toward the periphery, they continue to 
divide and subdivide until they reach a 
point where the cartilaginous rings, which 
form a supporting framework for the 
bronchioles, disappear, leaving only the 
musculature and fibrous stroma for the sup- 
port of the bronchioles. At this point in the 
bronchial subdivision the bronchioles have 
air cells opening off directly from their walls 
which prompts their designation as respira- 
tory bronchioles. From this location the 
bronchioles divide and subdivide into 
ductulus alveolaris, atria, sacculi alveo- 
lares, terminating finally in alveoli pul- 
monum or terminal air cells. 

The portion of the lung structure distal 
to the respiratory bronchiole may be con- 
sidered as the parenchymal tissue of the 
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lung Roentgenological examination after 
the i vtratracheal injection of iodized oil will 
serve to trace these divisions of the bron- 
chia! tree to the minutest structures. This 
woul. indicate that there is an intact epi- 
thelial lining of some sort for the respira- 
tory structures from the bronchi to th® 
terna val air cells. 

Same observers maintain that no sepa- 
rate ilveolar epithelium exists and that the 
capillary walls of the blood vessels form the 
linin» membrane of the alveoli contained 
in a ground substance directly exposed to 
the alveolar air, with occasional "septal 
cells” probably of mesenchymal origin 
(Larg, Bloom,* Loosli). Certain micro- 
scopc sections showing cuboidal cells ex- 
tend ng part way around the alveolar mem- 
brane apparently gives support to this con- 
tentr.n (Aschoff,! Seemann, Bargmann?) 
but -ese are probably due to bronchioles 
cut ebliquely. Others feel that the alveoli 
are ormed by an intact epithelial lining 
and -hat the capillaries form an independ- 
ent syncytial network covering them 
(Miler, Bremer’). It is difficult to under- 
stand how the capillary walls could them- 
selves form the lining of the alveoli and still 
present an intact circulation. This would 
impk a transition of bronchial to vascular 
epitl elium at some point beyond the respi- 
ratory bronchiole. This seems hardly pos- 
sible since Miller? has traced the bronchial 
epithelium peripherally to the terminal al- 
veok - structure. Furthermore, he has dem- 
onstrated in microscopic section an intact 
ring of epithelial cells lining the alveolus. 
It is true that this was in an edematous 
lung which, in the strictest sense of the 
worc. could not be considered as an abso- 
lutek normal structure, but such an argu- 
men seems illogical since no pathological 
lesion exerts less injury to cells, nor excites 
less -action than transitory edema; it is, 
in fact, merely a physiological response to 


vari sons in fluid pressures within al 


lung There is hardly any other condition 
whic: can develop more rapidly and sub- 
side more quickly with complete restora- 
tion of the lung to normal. In the case of 
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mechanical edema of the lungs (Mora- 
gues™), which developed immediately after 
rupture of one of the papillary muscles of 
the heart causing death within a few hours, 
time would hardly permit the proliferation 


* of cells to form a complete alveolar lining. 


This is convincing although not absolute 
proof of the existence of a separate epithe- 
lial layer of alveolar cells. If the vascular 
epithelium. formed the alveolar lining of 
adjacent alveoli on either side, it would 
imply the non-existence of interstitial tis- 
sue between the alveolar walls. 


VASCULAR STRUCTURE OF THE LUNG 


The respiratory bronchiole is an impor- 
tant landmark also in the pulmonary circu- 
lation. The blood supply of the lung is from 
two sources, the pulmonary and bronchial 


vessels. The pulmonary arteries, carrying 


venous blood to the lung for aeration, ac- 
company the bronchi, dividing and sub- 
dividing as they extend toward the pe- 
riphery, sending minute branches to the 
finest subdivisions. These minute vascular 
branches have been used by Miller,” in 
tracing the finest respiratory subdivisions 
to their termination. A corresponding sys- 
tem of pulmonary veins returns the aerated 
blood to the heart. The bronchial arteries, 
carrying arterial blood, act as nutrient ves- 
sels to the bronchi and are imbedded in their 
walls up to the region of the respiratory 
bronchioles; at this point the bronchial and 
pulmonary circulations mix in a plexus of 
capillaries which cover the lung beyond 
this region; zourishment of the parenchymal 
tissue of the lung, therefore, comes largely 
from the pulmonary vessels. 


RELATION OF CAPILLARIES TO 
ALVEOLAR STRUCTURE 


The structure and arrangement of the 
capillaries in relation to the alveoli are of 
greatest importance. It is obvious that 
they must form a thin vascular network 
covering the alveoli and that they must 
be shielded, m some way, during deep 
inspiration from pressure of the distended 
alveoli, between which they lie. We know 
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that during inspiration the volume of the 
chest cavity is much increased in size due 
to the action of the musculature of the 
thoracic walls and diaphragm (Best and 
Taylor’). This increase in volume is taken 
up both by an increase in air and blood 
content. It has been shown that the blood 
volume in the lung increases as much as 
50 per cent during deep inspiration. This is 
a means of producing greatest aeration of 
the blood. In order for this to take place 
and for the thin-walled capillaries to with- 
stand pressure from the distended alveoli 
there must be some structural safeguard. 
This is found in the elastic tissue which 
runs in strands within the fibrous stroma, 
like guy wires over the alveolar membrane.” 
The exact location of the elastic fibers is 
difficult to show microscopically but their 
function should serve to indicate their lo- 
cation. Their purpose is to limit and pre- 
vent overdistention of the alveolar struc- 
ture and to offer recoil elasticity to the al- 
veolar wall. Like elastic fibers in any loca- 
tion they offer more and more resistance as 
they undergo greater and greater disten- 
tion. They are imbedded in the stroma and 
extend over the alveolar epithelium form- 
ing a part of the alveolar wall. The capil- 
lary network covers the alveoli intervening 
between adjacent alveolar structures. The 
fibrous stroma covering the capillaries 
holds them in intimate relationship to the 
alveolar walls but does not contain elastic 
tissue elements. The elastic fibers could not 
extend over the capillary network since if 
this were true alveolar distention would 
produce vascular constriction and thus pre- 
vent maximum aeration during inspiration. 

Normally, the small venules in the lung 
which supply the capillary network are also 
closely surrounded by the alveoli; in fact, 
the alveoli which abut on the walls of the 
venules serve to aid in the support of the 
vascular wall—the amount of intervening 
interstitial tissue is very small. It is obvious 
then that any change in size of the sur- 
rounding alveolar structure or any change 
in the interalveolar pressure will be trans- 
mitted directly through the thin-walled 
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vessel, thus helping to equalize any changes 
which may take place between the alveoli 
and the circulation. 

Macklin's observation,? “because the 
expansile force of the incoming air 1s spread 
by means of the perivascular sleeve of air 
cells, over the arterial and venous systems 
rather than being concentrated upon the 
pulmonary capillaries . . . it is felt that the 
capillaries are protected from possible 
harm,” seems quite valid. That the “expan- 
sile force of incoming air" is not an inde- 
pendent force acting upon the capillary 
walls, however, but rather a passive re- 
sponse to the negative pulmonary pressure 
producing it, which acts alike on both capil- 
laries and alveolar walls, must not be over- 
looked. The gradient of force acting upon 
the air cells, and capillaries concerned in 
carrying on the function of the lung, has 
been fully discussed by Wasson.” 

The alveolar walls are guarded from 
overexpansion by elastic fibers whereas the 
capillaries have only a fine fibrous stroma. 
The increase in blood volume in the lung 
during deep inspiration is explained by the 
fact that the blood capillaries thus guarded 
from pressure by overdistention of the al- 
veoli are themselves subject to changes in intra- 
thoracic pressure so that the development 
of a negative pressure in the thorax during 
inspiration produces greater vascularity 
as well as greater engorgement of the blood 
capillaries in contac. with the alveolar 
membrane, all desirable effects in aeration 
of the blood. The pull of the stroma main- 
tains the close relationship of the capillaries 
to the alveolar walls and aids in their ex- 
pansion and elongation. On expiration, pres- 
sure of the distended alveoli on the capil- 
laries squeezes out the excess blood, thus 
producing a pump-like action which is a 
very potent factor in aiding the pulmonary 
circulation. 

Roentgenographically, the increased 1l- 
lumination of the lung field during deep 1n- 
spiration indicates the relatively greater 
percentage of air-to-blood content in the 
lung. Westermark? has shown roentgeno- 
graphically the effect of pressure on the 
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capillaries of the lungs while in their fully 
inflated state, by the Valsalva exercise 
(forced expiration against obstruction). 
Under such circumstances the air pressure 
in the distended alveoli is increased by at- 
tempting forced expiration against the 
closed mouth and nose; the marked blanch- 
ing of the lung field as shown on roentgen 
examination during this procedure 1s indi- 
cation that the capillaries are subject to 
further action in expressing still more blood 
from the vascular structures by thoracic 
pressure. 

This would indicate the close relation of 
the blood capillaries to the alveolar struc- 
ture of the lung; their prompt response to 
changes in alveolar function; the protection 
of the alveoli by elastic fibers within the 
alveolar walls, and of the blood capillaries 
by the spread of the forces exerted by al- 
veolar changes to all of the vascular 
structures. 

Increased Alveolar Pressure— Emphysema. 
Let us consider the effect of increasing al- 
veolar pressure as in pulmonary emphy- 
sema (Fig. 3a and 32). One may judge the 
function of the elastic tissue on the lung 
structure by considering the effect pro- 
duced in pathological conditions in which 
it is congenitally absent or destroyed. 
Emphysema is probably produced by de- 
fects in the elastic tissue structures either 
inherent or acquired. In this condition the 
restraint which is normally present on al- 
veolar distention is removed, the alveolar 
pressure rises and the alveoli become enor- 
mously enlarged and overdistended even 
to the point of rupture. Likewise, the elastic 
recoil of the lung is impaired so that the air 
content is never properly expelled. As a re- 
sult, the distended alveoli squeeze the cap- 
illary network, preventing proper circula- 
tion of the blood, with resulting dyspnea 
and cyanosis. 

Roentgenographically, this is indicated 
by increased radiolucency of the lung, but 
little if any change in illumination during 
inspiration or expiration. The Valsalva ex- 
ercise likewise does not show any change in 
the illumination of the lung fields, indicat- 
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ing that there is very little displacement of 
blood from the already impoverished pul- 
monary circulation. The pressure of the 
distended alveoli likewise is exerted upon 
the smaller bronchioles interfering with all 
but the slightest passage of air to the al- 
veolar structure. As a result, it is seen that 
iodized oil injected into the bronchial 
tubes will not pass out into the alveolar 





Fic. 3a. The best way to demonstrate the function of 
the elastic tissue fibers in the alveolar wall is to 
study the behavior of the lung where these fibers 
are deficient. In emphysema the intra-alveolar 
pressure becomes increased due to failure of elastic 
tissue to express the air on expiration; the unre- 
strained distention of the alveoli during inspiration 
squeezes the unprotected intervening capillaries 
and as a result there is not only enormous dilata- 
tion and rupture of the alveolar walls but marked 
avascularity of the lungs as well. Lipiodol injected 
into the emphysematous lung does not proceed 
down into the alveolar structure due to the in- 
creased intra-alveolar air pressure. 


structure, but remains confined to the 
larger bronchial branches (O’ Donoghue’*). 
Emphysematous bullae, formed by over- 
expansion of the alveolar structures from 
the check-valve action produced by pres- 
sure on their ducts may even be outlined 
by the oil-filled bronchioles; the oil does 
not enter the bullae. Within twenty-four 
hours the oil will be expelled from the em- 
physematous lung. Normally, iodized oil 
injected in thie way will pass out into the 
alveolar structures producing a feathery 
appearance on roentgen examination which 
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will remain for many months. In obstructive 
emphysema, however, the overdistended al- 
veoli have their elastic fibers intact, merely 
squeezing blood out of the lung by their 
dilatation as shown roentgenographically 
by hyperaeration of the lung and return to 
normal after relief of obstruction. In this 
respect compensatory emphysema differs 
from emphysema of the hypertrophic type. 





Fic. 34. Microscopic examination in pulmonary 
emphysema reveals distention, or  breakage 
through, of the alveoli from increased intra- 
alveolar pressure. Unrestrained pressure within the 
alveoli causes almost complete avascularity of in- 
tervening capillaries. 


Decreased Alevolar Pressure—Atelectasis. 
In normal inspiration the lung expands 
passively by an inrush of air, as a result of 
enlargement of the chest cavity; the nega- 
tive force is exerted from outside the alveo- 
lus and the inrush of air occurs to equalize 
the pressure. If a bronchus is completely 
occluded by a plug of mucus, foreign body, 
or from other cause, the peripheral lung 
segment will become atelectatic and col- 
lapse from absorption of the entrapped air. 
In atelectasis, then, the process is reversed; 
the suction force produced by absorption 
of alveolar air is exerted from within the al- 
veolus (Fig. 3c and 34). Diffusion of gases 
through the alveolar membrane continually 
takes place in order to equalize the atomic 
pressure. The capillary circulation continu- 
ally offers a fresh supply of blood for aera- 
tion whereas the alveolar air is blocked in 
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thé alveolus and cannot be renewed. The 
suction force thus created within the al- 
veoli is tremendous. Elastic tissue pre- 
vents overdistention of the air cells in max- 
imum inspiration but there is nothing to 
restrain them from complete collapse. Just 
how does the pulmonary circulation fare 





Fic. 3c. Decreased intra-alveolar pressure occurring 
in atelectasis results in a sucking action exerted on 
the alveolar walls. The alveoli are protected by 
elastic tissue from overdistention but there is no 
action in protecting against excessive deflation. As 
a result, there is engorgement of the capillaries and 
other blood vessels of the lungs. It is this vascular 
engorgement which imparts to the atelectatic lung 
the extreme roentgenographic density. The en- 
gorgement occurs in passive response to the suck- 
ing action of decreased intra-alveolar pressure and 
therefore there is little if any edema of the lung. 


under such conditions? We have seen that 
the capillary network is almost directly ex- 
posed to all changes in intrathoracic pres- 
sure; only the slight resistance from the 
capillary wall is interposed. The pumping 
action of respiration is suspended; the 
sucking action of air cells produced by con- 
tinuous absorption of the alveolar air 1s 
exerted directly upon the vascular walls 
also; both are factors in producing engorge- 
ment of the circulation. In this instance the 
force is so great that the chest wall is drawn 
down, the diaphragm displaced upward 
and the mediastinal structures pulled over 
to the affected side. Such force directly ap- 
plied to the walls of the vascular organs of 
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the lungs should be very potent in produc- 
ing an engorgement of the lung vessels, es- 
pecially of the capillary structures. The ex- 
treme density of the lung field (as dense as 
lobar pneumonia) is evidence of vascular 
engorgement. The prompt disappearance of ° 
the lung consolidation with reinflation of 





Fic. 3d. Microscopic section of pulmonary atelecta- 
sis. Note collapse of alveolar walls, widening of 
interspaces between alveoli, and marked capillary 
engorgement. 


the lung, after rolling the patient upon the 
unaffected side, is added indication that 
vascular engorgement is responsible for the 
increased lung density (Sante?’). 

Roentgenological as well as clinical evi- 
dence would indicate that there are two 
forms of massive atelectatic collapse of the 
lung, the one due to bronchial occlusion by 
a single gelatinous inspissated plug of 
mucus, the other resulting from profuse 
secretion which may have its origin as an 
exudate from the parenchymal structures, 
the so-called “drowned lung;" both causing 
atelectasis because of bronchial occlusion 
from loss of the cough reflex. In the dry 
type, re-expansion takes place immediately, 
within a few minutes, following rolling the 
patient on the uninvolved side and the ex- 
pectoration of a single “glob” of mucus 
which ‘‘stands up like a gumdrop on the 
bottom of the cup;" in the “drowned lung" 
type re-expansion takes place more slowly; 
the patient coughs up greater quantities of 
thinner sputum before re-expansion takes 
place. 
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If a single lobe is involved, the sucking sion must be that with the development 
action produced by the atelectatiĝ of thé"slightest edema or infiltration this 






is transmitted to the adjacent ae 
causing compensatory emphysem 
interesting to note, by lipiodol injection, 


® that the suction force is not equally divided 


throughout the lung but is most pronounced 
in the immediate vicinity of the collapsed 
lobe. 


We know that the healthy alveolar mem- 





kic. 44. Passive pulmonary congestion produces in 
the roentgenogram a more or less characteristic 
picture: engorged vascular trunks radiate. fan- 
shaped outward from both hilar regions into the 
periphery of the lung. The outer parenchy mal zone 
is clear, however. 


brane will also permit air to pass directly 
through from one to another adjacent lob- 
ule, since air injected into one bronchiole 
can readily be demonstrated coming out of 
an adjacent bronchiole of the same lobe. 
Small openings or pores between adjacent 
alveoli have been demonstrated microscopi- 
cally (Miller?). This mechanism helps to 
equalize the pressure in adjacent air cells. 
One would think, therefore, that segmental 
collapse (atelectasis) of small portions of 
the lung would be impossible since air de- 
ficiency wouldebe replaced from adjoining 
alveoli. But we know that segmental col- 
lapse does occur, so that our only conclu- 


permeability of the alveolar membrane 
is lost. This is as it should be since the 
greater the distention of an alveolus and 
the greater the pressure of its air con- 
tent, the more pervious it should be- 
come. We know of course that the great- 
est degree of aeration of the blood takes 
place when the alveoli are distended with 
air during inspiration and that, con- 
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Fic. 42. Microscopic findings in passive pulmonary 
congestion shows the enormously distended cap- 
illaries between the alveolar walls without evi- 
dence of intra-alveolar edema. 


versely, the more collapsed the alveoli, the 
more reduced the alveolar pressure; this 
should- favor greater obstruction to the 
passage of air between the alveolar walls. 
Partial obstruction of a segment of the 
lung may result in segmental emphysema 
(Golden??). 

Vascular Engorgement. Passive congestion 
of the lung produces engorgement of the 
capillaries due to failure of cardiac action 
(Fig. 4, a, b, c, d). Stasis results and the 
capillary network becomes packed with red 
blood cells but they remain within their 
capillary walls as long as compensation is 
maintained. 

Roentgenographically the stage of pas- 
sive pulmonary congestion results in an in- 
crease in blood vascular markings radiating 
outward from the hilar region into the 
lung. 

Pulmonary Infarction. Blood clots orig- 
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Fic. 4c. Edema of the lungs results when the pressure 
within the blood vessels exceeds the interalveolar 
pressure and serum exudes from the blood vessels 
into the alveoli. 


inating in the systemic circulation or heart 
may lodge in the pulmonary circulation 
forming emboli (Fig. 5a and 54). Such em- 
boli are not visualized in the roentgeno- 
gram since they are of the same density as 
the blood stream. Westermark has shown, 
by utilizing the Valsalva exercise, that 
blanching of the obstructed region occurs. 
If collateral circulation is adequate for nu- 





Fic. £2;. Infarcts of the pulmonary circulation have 
a tendency to occur at the periphery of the lung 
where the planes of the pleura form an angle with 
each other. These become consolidated, showing 
in the roentgenogram as areas of increased den- 
sity, margins perpendicular to the pleural plane, 
inner edge may be rounded and smooth. 
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Fic. 4d. Microscopically edema of the lungs shows 
the fluid within the alveolar spaces. This cuts off 
the blood from aeration, producing an ever- 
increasing degree of anoxemia. 


trition of the structures, true infarction 
may not take place and the tissues may be 
restored to normal. Blood supplied by anas- 
tomosis with the adjacent capillaries and 
by the bronchial artery may be sufficient to 
prevent the death of the tissues. The bron- 
chial artery is peculiarly adapted to this 
purpose; it arises from the systemic circu- 
lation (the aorta) so that it is not likely 
that anything should happen to it at the 





Fic. £2». Organization of infarcts commences almost 
immediately. Even within a fewedays microscopic 
evidence of beginning organization is present; com- 
plete organization requires several weeks. 
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same time that infarction of the pulmonary 
circulation occurs. If the blood supplied 
from these sources is not sufficient to main- 
tain the nutrition of the lung structure in 


~ the involved area, infarction occurs. 


» Then, and then only, does the infarct be- 
come visible in the roentgenogram. It has 
been found that infarcts usually occur at 
the periphery of the lung when two planes 
of the pleura meet the infarcted area show- 
ing a medial rounded border.’ Just why 
infarcts occur in such regions is not defi- 
nitely known but it probably 1s due to some 
particular arrangement of the vascular 
structures in these locations. 

When an embolus lodges in the pulmo- 
nary vessel, the blood supply to the pa- 





Fic. 54. Hemorrhagic infarct of the lung. The lung is 
one of the few organs of the body provided with 
two circulations, the pulmonary and'the bronchial. 
When the pulmonary circulation 1s blocked the 
bronchial artery pours blood into the area from the 
systemic circulation providing nutrition for the 
infarcted area. 


renchymal structure from that source is cut 
off, and the area that it supplies 1s depend- 
ent upon blood borne by the bronchial ar- 
tery and the collateral capillary circulation. 
Stasis occurs and blood exudes from the 
capillaries into the lung structure, producing 
a hemorrhagic infarct. Organization by 
scar tissue formation begins almost at 
once and is evident microscopically within 
a few days. 

Unless the infarct becomes infected it 
rarely undergoes necrosis. 
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Fic. $c. Infarcts involving the bronchial artery as 
well as the pulmonary vessels, caused by infection 
having a predilection for blood vessels, cause 
thrombosis, result in formation of nodules at the 
periphery of the lung which rapidly undergo cen- 
tral liquefaction producing thick-walled annular 
shadows of unusual type. 


Thrombosis, on the other hand, resulting 
from infection by an organism having a 
predilection for vascular structures, may 
result in complete occlusion of the bron- 
chial circulation as well (Fig. $c and $4) 
(Sante and Hufford??). Under such circum- 
stances necrosis rapidly follows, even in a 
matter of hours. Rounded nodules varying 
from 0.5 to 3 cm. in diameter appear 





Fic. 5d. Thrombosis of bronchial as well as pulmo- 
nary vessels from infection. This results in rapid 
formation of unusual annular shadows throughout 
the lung. 
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throughout the lung fields; these rapidly 
liquefy in the center leaving smooth an- 
ntlar shadows having thick but uniform 
walls. 

These probably represent the line of de- 
marcation between viable and destroyed 
tissue of the infarcted lobule. They may 
become thinner and thinner and ultimately 





Fic. 6a. In bronchiectasis the bronchial dilatation is 
limited to the distribution of a bronchus usually 
involving an entire lobe. In the roentgenogram 
the dilated bronchial branches extend peripherally 
to a point which would correspond to the respira- 
tory bronchiole; the zone of normal appearing lung 
beyond is probably due to compensatory emphy- 
sema of the adjacent normal lung. 


disappear, or may remain evident in the 
roentgenogram for more than a year later. 

Microscopic sections show thrombosis in 
all of the vessels with evidence of an in- 
fection in the surrounding tissue. 

Nerve and Muscular Control of Bronchi— 
Bronchiectasis. Bronchiectasis is primarily 
a disease of the smaller bronchi (Fig. 6). 
A consideration of the vast amount of ex- 
perimental investigation, pathological and 
clinical observation (Lisa and Rosenblatt") 
which has been carried out on the subject 
would indicate that bronchiectasis 1s caused 
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primarily by severe infection of the bron- 
chial wall. The mucosa is stripped up and 
the bronchial wall thus denuded is sub- 
jected to extension of the infection to the 
other bronchial structures: the muscle wall, 


í 


. . -~ 4 
elastic tissue, nerve fibers, and the blood ø 


vessels. Irregular areas of necrosis occur in 
these tissues, severing their continuity and 





Fic. 64. Microscopic examination in bronchiectasis 
shows destruction of bronchial mucosa, with un- 
dermining and stripping up of epithelium by infec- 
tion; and destruction of the bronchial musculature, 
thus removing its support from the bronchial wall 
and permitting dilatation of the bronchus. 


thereby rendering them functionally use- 
less. These have always seemed to me to be 
the essential factors in development of 
bronchiectasis. During normal respiration, 
the bronchi become larger in caliber and 
longer during inspiration, and smaller and 
shorter during expiration. This is due to 
the influence of neuromuscular control; 
muscle tone maintains the normal configur- 
ation of the bronchus due to the action of 
the same structures. In bronchography it 
has been noted that cocainization of the 
bronchus produces marked dilatation, and 
removes the natural diameter changes or- 
dinarily observed in normal bronchi during 
respiration. These are exactly the same con- 
ditions which prevail in bronchiectasis, the 
bronchial wall loses its tone, dilates and no 
longer responds to respiratory changes. Add 
to this infection which has invaded and 
destroyed areas in the bronchial wall and 
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the picture is practically complete. There 
still remains the alveolar structure to be 
accounted for; edema alone, resulting from 
such profound infection, would be sufficient 
to cut off the parenchymal structure sup- 
plied by the involved bronchus. Atelectasis 
of such a small volume of lung tissue fol- 
lowed by fibrosis would hardly be detect- 
able in the roentgenogram. As this small 
volume of atelectatic or scar tissue con- 
tracts, the space is filled in from either side 
by compensatory emphysema from the ad- 
jacent alveoli. As the acute infection sub- 
sides the areas of destruction in the bron- 
chial wall heal with fibrous tissue formation 
and the non-flunctioning state of the bron- 
chial musclature becomes permanent. Epi- 
thelization of the chronically infected 
bronchus completes the picture. 

Roentgenographically, lipiodol readily 
enters and outlines these blind bronchial 
pouches and shows they have no muscular 
tone. The failure of any alveolar filling to 
occur from these bronchi, and the ease with 
which they are emptied, indicates that 
their parenchymal lung tissue is destroyed. 
The distance observed between the end of 
the blind pouch and the pleural surface in- 
dicates the size of bronchus involved by 
the process. 

The Lymphatic Structures of the Lung. 
Again the region of the respiratory bron- 
chiole is an important spot. From this point 
the lymphatic drainage of the lung pro- 
gresses in two directions, one toward the 
hilum by the lymphatic trunks which ac- 
company the vascular system, the other 
toward the periphery of the lung to the 
pleura, over its surface terminating like- 
wise in the hilar region. Valves in the lym- 
phatic vessels prevent reverse flow. The 
smallest lymphatic divisions do not extend 
to the alveolar structure but end at the 
alveolar ducts. The function of the lym- 


hich may escape from the vascular struc- 


phatics is to absorb any proteinized fluid 
): 


ures and return it to the blood stream, 
thus guarding against its loss to the body; 
likewise, to absorb any form of foreign 
material such as coal dust or bacteria, fil- 
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tering them out by their glandular struc- 
tures, as pointed out by Drinker". The 
lack of lymphatic structures peripheral te 
the alveolar ducts would indicate that the 
alveolar membrane would have to become 
extremely swollen and edematous and fluid 
would have to exude into the alveoli before 
it would be subject to absorption by the 
lymphatics. Such fluid may be disposed of 
either by coughing and expectoration, in 
which case it is lost to the body, or by ab- 
sorption of the protein either in its un- 
changed state or after being broken down 
by enzymes, in which case it 1s restored to 
the body. Krogh“ has pointed out that 
anoxia increases the permeability of the 
capillaries. There is a loss of blood volume 
with concentration of corpuscles in the 
capillaries and a reduced volume flow 
which further reduces the delivery of oxy- 
gen to the tissues and thus a vicious circle 
is established. Krogh further states that 
the capillary status resulting from oxygen 
deficiency is irreversible after fifteen min- 
utes. As Drinker? appropriately points out, 
“anoxia begets anoxia.” 

A case reported by Moragues™ of spon- 
taneous rupture of a papillary muscle of 
the heart affords a good example of purely 
mechanical acute engorgement of the lung. 
The patient was stricken while eating his 
lunch and survived only a few hours. 
Autopsy revealed extreme vascular engorge- 
ment and extreme edema of both lungs. 

It is evident that pulmonary edema, if it 
occurs in any sizable area of the lung may 
become very dangerous; this is especially 
significant in surgical cases and should be 
guarded against by all possible means* 
(Chase?). 

As Drinker!? points out, one would ex- 
pect to find large lymphatic vessels drain- 
ing into the thoracic duct so that there 
would be the freest possible movement of 
the lymph toward the great veins but that 
no such arrangement usually exists; in- 
stead, all lymph from doth lungs, except for 
a small area in the left apex, drains by way 
of the right lymphatic duct into the right 
subclavian vein. This right lymphatic duct 
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“ig an exceedingly short and small vessel, 
and is thus a definite bottleneck at the end 
ef a widespread system of lymphatic 
vessels." 

If the pulmonary vein is obstructed, 
there is an immediate increase in the lymph 
flow from the right thoracic duct, indicat- 
ing that there is an immediate transudation 
through the capillaries into the tissues and 
then into the lymphatics. Passive pulmo- 
nary congestion associated with cardiac de- 
compensation results in similar retardation 
of blood flow and produces similar results. 
The lymphatics protect the body from loss 
of protein substance; any inadvertently 
lost in the tissues is absorbed by the lym- 
phatics and returned to the circulation by 
the subclavian vein. 

The fluid and electrolyte balance be- 
tween the tissues and the vascular and lym- 
phatic structures is maintained by the hy- 
drostatic osmotic pressure on either side of 
the permeable membrane. Drinker”? points 
out that “...in any consideration of a 
balance of forces the membrane itself must 
never be forgotten; and when the mem- 
brane is living, it may vary in permeability 
almost as rapidly as hydrostatic pressure 
change, and infinitely more rapidly than 
alterations occur in concentration of blood 
protein, upon which the colloid osmotic 
pressure depends. It is my belief—that 
simple pulmonary edema and the more seri- 
ous pulmonary exudations depend more 
upon alterations in the permeability of the 
lung capillaries than upon complicated 
pressure relations in the pulmonary circu- 
lation." Just how great an influence the 
nervous system has in regulating the per- 
meability of these walls is not known but ex- 
tensive research would indicate that there 
Is a definite regulatory mechanism (Bül- 
bring and Whitteridge®). The colloid os- 
motic pressure is about 25 to 30 mm. of 
mercury throughout the systemic as well 
as the pulmonary circulation, but the capil- 
lary blood pressure in the lungs is about 
one-half to one-third that present in capil- 
laries of the body tissues elsewhere. Where- 
as the body tissue should be just on the 
verge of spilling fluids into the tissues, the 
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lung tissues should show greater assurance 
of a dry lung. 

This would also explain the pronounced 
absorptive powers of the normal lung. 
Water aspirated in to the lung is rapidly 


absorbed 2y the capillaries provided thered 


Is an intact circulation; it does not result in 
increase in lymphatic flow (Courtice and 
Phipps?). 

Water is an essential substance for the 
continued normal function of the body. The 
chemical composition of fluids contained in 
various structures of the body differs 
greatly. Muether? states, “It is obvious 
that the plasma and interstitial fluids are 
practically identical except for the amount 
of protein which is much higher in plasma 
than in interstitial fluid. This indicates 
that the extracellular electrolytes can be 
easily pass to and from the intravascular 
and interstitial fluid. ... Exchange be- 
tween the blood and the interstitial fluid 
is accomplished primarily by variations in 
the capillary blood pressure and protein 
content of the interstitial fluid, on the one 
hand, and the tissue tension and serum 
proteins, on the other." 

The mechanism of thirst usually serves 
to maintain the fluid balance under nor- 
mal conditions; under certain abnormal 
circumstances, however, it may be neces- 
sary to utilize other parenteral methods for 
administration ; subcutaneous, intravenous, 
intracavitary, or into the marrow cavities 
of bones (Muether”). All of these are sub- 
ject to the regulatory mechanism of ab- 
sorption except the intravenous method 
which not only dumps the increased load 
of fluid upon the circulation but serves to 
dilute the blood and disturb the fluid 
balance. 

While the danger of overhydration is 
looked upon lightly by the surgeon, the 
roentgenologist sees many cases in which 
too rapid administration of large amounts 
of fluid results in spilling over of fluid into 
the interstitial and alveolar structures of 
the lung. The shifting of such edematous 
areas to the most dependent portion of the 
lungs by change in position of the patient 
is indication that dependency is a factor in 
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its production. Many factors enter into the 
development of such a "spill over" from 
Dine circulation which are fully appreciated 
and can be avoided (Elman," Marriott”). 
To recapitulate: The lymphatics do not 
\uesound the alveolar structures like the 
blood capillaries; the right lymphatic duct 
drains the lungs but is inadequate in most 
instances to take care of excess quantities 
of exudate rapidly forming, thus producing 
a bottle-neck in the flow of lymph from the 
lung. This would indicate that the regula- 
tion of fluid balance in the lung structures 
is a complicated mechanism depending 
upon the water-electrolyte balance be- 
tween the capillaries and surrounding tis- 
sues and the state of the intervening per- 
meable membrane. The lymphatics have to 
do with the absorption of protein which is 
spilled over into the tissues and its return 
to the blood stream. Excess water, on the 
other hand, is readily absorbed by the 
capillaries. 


SUMMARY 


The principal function of the lung is the 
aeration of the blood; the two structures 
concerned in this function, the blood- 
containing capillaries and the air-filled al- 
veoli, come into relationship in the terminal 
air cells. All of the anatomical arrange- 
ments here described are concerned with 
the fulfillment of this function. 

Gaseous interchange takes place between 
the alveolar air and the blood by diffusion 
of gases through the alveolar lining and 
capillary wall. This is the process which 
takes place with each normal respiration. 
Anything which interferes with this normal 
mechanism will have an influence on the 
respiratory function. 

The behavior of the respiratory function 
under various pathological conditions in- 
volving the lung structures has been de- 
scribed and discussed. A knowledge of the 

icroscopic pathology should aid in the 

nderstanding of the roentgen manifesta- 
tions produced by these diseases.* 


606 Missouri Bldg. 
St. Louis 3, Missouri 


* For discussion see page 37. 
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PERIPHERAL VASCULAR DISEASE IN THE LUNGS*.- 


By ROBERT P. BARDEN, M.D., and DAVID A. COOPER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


NAN ATTEMPT has been made in previ- 
ous papers!? to outline the pathologic 
conditions which produce changes in the 
peripheral blood vessels of the lung and to 
illustrate the roentgen appearance of the 
chest in some of them. The radiologist 
should recognize that vascular disease may 
produce characteristic. shadow patterns 
which differ from those which accompany 
disease of the lymphatic or alveolar pul- 
monary structures.? Furthermore, condi- 
tions which produce obstruction or obliter- 
ation of peripheral vessels may be dis- 
tinguished from those accompanied by in- 
creased permeability of the vessel walls. 
However, a clear understanding of the 
pathology and clinical features of the group 
of diseases in question (Table 1) is essential, 
and serial roentgen examinations are often 


TABLE I 


SOME CONDITIONS WHICH MAY PRODUCE CHANGES IN 
THE SHADOWS OF THE PERIPHERAL VASCULAR SYSTEM 
IN ROENTGENOGRAMS OF THE CHEST 














Vascular Congestion 
Heart failure, congenital heart disease, heman- 
gioma 
. Intrinsic Obstruction of Blood Vessels 
Thrombosis and embolism, trauma, polycy- 
themia, leukemia, parasites, tumor emboli 
. Intrinsic Disease of Blood Vessel Walls 
Sepsis, syphilis, arteriolar sclerosis, rheumatic 
fever, scleroderma 
. Obliteration of Vessels by Adjacent Pulmonary 
Disease 
Pneumonia, tuberculosis, silicosis, carcinoma, 
abscess, emphysema 
. Hypersensitivity States and Toxins Causing In- 
creased Permeability 
Periarteritis nodosa, exfoliative dermatitis, in- 
fluenza, lupus erythematosus, glomerulo- 
nephritis, eclampsia, beriberi, sulfa poison- 
ing. 


i. 


te 


C 


nm 








necessary before an accurate differential 
diagnosis can be made. 


ILLUSTRATIVE CASES 
I. Congestive Lesions. 
Pulmonary hemangioma. 


Case 1. A. L., female, white, aged fifty, 
complained of cyanosis and chronic cough with 
occasional hemoptysis for many years. Exam- 
ination showed multiple subcutaneous he- 
mangiomas, most prominent over the dorsum of 
each hand. Hemoglobin 110 per cent, red blood 
cel count 7,000,000, white blood cell count and 





Fic. 1. Case 1. Roentgenogram of the chest of a pa- 
tient with dyspnea, cyanosis and polycythemia 
(probably secondary type). The multiple nodular 
shadows in the lower lung fields were thought to 
represent hemangiomas because of the associated 
extensive cutaneous hemangiomas which the pa- 
tient presented. Note the irregular shape of the 
nodules and the lack of a sharp border. 


differential normal. Bone marrow smear showed 
nothing abnormal. Serial roentgenograms of 
the chest revealed unchanging nodular shadows 
scattered through both lower lung fields which 
were thought to represent pulmonary heman- 
giomas (Fig. 1). 


* From the Department of Radiology and the Department of Medicine, Hospital of the University of Pennsylvania, Philadelphia. 
Presented at the Forty-eighth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 16-19, 1947. 
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e Comment. Although final confirmation is 
lacking in this case, the association ofthe 
* pulmonary shadows with the polycythemia 
and subcutaneous hemangiomas make a 
diagnosis of pulmonary hemangiomas ten- 
able. Additional proof might have been 
obtained by careful roentgenoscopy which 
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the bone marrow smear showed myeloid leu- 
kemia. Roentgenogram of the chest about : 
year after the onset of her illness showed veal 
nodular shadows in the lower half of each lung 
feld and a pleural reaction at the bases (Fig. 
24). Several weeks after roentgen therapy t 

the chest, these shadows all disappeared (Fig. 
24). The lesions were thought to be due to 





Fic. 2. a, Case 11. Roentgenogram of the 
chest of a patient with aleukemic myeloid 
leukemia and symptom of dyspnea. Note 
the nodular and linear shadows in the 
lower half of each lung thought to repre- 
sent vascular thromboses of leukemic cells, 
and the destructive lesion in the right 
sixth rib. 2, Case 11. Same patient several 
weeks after small doses of roentgen ther- 
apy to the chest. The dyspnea was no 
longer present. The abnormal shadows in 
the lungs have entirely disappeared. c, 
photomicrograph of several small pul- 


monary blood vessels from a patient with a similar history. In the lower center is a vessel with an organ- 
ized thrombus containing degenerating leukemic cells. At one and eleven o'clock are vessels cut sagit- 
tally, containing excessive numbers of leukemic cells and probably undergoing early thrombus forma- 


tion. 


should show pulsation of the nodules and 
diminution in their size when the patient 
performs forced expiration against the 
closed glottis.?:!? 


2. Intrinsic Obstruction of Pulmonary 
Vessels. 


Leukemia. 


Case r1. M. T., female, white, aged fifty-two, 
complained of enlarged lymph nodes, subcu- 
taneous nodules, anema, and purpura of two 
years’ duration. Intermittent cough and dysp- 
nea were relieved by roentgen therapy. The 
peripheral white blood cells were normal, but 


leukemic thromboses of pulmonary vessels or 
possibly interstitial infiltrations. (See Fig. 2v, 
photomicrograph from a patient with a similar 
history.) 


Comment. Thromboses due to leukemic 
cells occur so frequently in this disease that 
their appearance in pulmonary vessels is to 
be expected. The roentgenologist mena 4 
include such a possibility in his interpreta! 
tion when nodular shadows are seen in the* 


" 
lungs. . 


Carcinoma. 
Case 111. V. F., male, white, aged thirty-nine, 


VoL. 61, No. 1 


archeologist known to have had several tropical 
iseases. Complained of chronic cough, in- 
reasing dyspnea, weakness and anemia for 
four years. All studies were negative except for 
sputum repeatedly positive for Moni/ta. Serial 
Nen tgenograms showed diffuse linear and nodu- 
lar shadows in the lung, becoming progressively 
confluent until they resembled a "snow storm" 
just before death (Fig. 3, a and 4). Because of 
the duration of the illness, the process was con- 


apne 


e Uum 


hoe 


Peripheral Vascular Disease in the Lungs 
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the extent of the pulmonary vascular occlu» 
sion by metastases, as the first symptom of 
such a tumor.? 


3. Intrinsic Disease of Vessel Walls. 
Acute rheumatic fever. 


Case Iv. E. S., male, white, aged twenty-five, 
with known rheumatic heart disease. Acute ex- 
acerbation with sore throat, fever, rash, and 





Fic. 3. Case iu. a, roentgenogram of the 
chest of a patient with increasing cough, 
dyspnea and cyanosis of four years’ dura- 
tion. Clinical diagnosis, moniliasis; post- 
mortem diagnosis, carcinoma of bile ducts 
with pulmonary metastases. Note the dif- 
fuse linear and nodular shadows present 
in both lungs. 4, same patient six months 
later. The pulmonary lesions have become 
confluent and the pleura is involved. c, 
photomicrograph of the wall of a pul- 
monary arteriole, elastic tissue stain. 
There is a large mural thrombus com- 


posed of connective tissue with a rim of degenerating tumor cells. This illustrates the hematogenous 
spread of the tumor, and the restraining effect of the connective tissue reaction to it which accounted 


for the protracted course of the disease. 


sidered an infection, possibly moniliasis. Post- 
mortem examination showed carcinoma of the 
bile ducts with emboli in the pulmonary vessels 
(Fig. 3c). The tumor was peculiar in that it pro- 
duced marked connective tissue reaction which 
cc 2» 3 E 

schoked” it by dense scarring and accounted 
for its protracted course. 


Comment. This sequence of events is not 
rare with tumors of the biliary and gastro- 
intestinal tracts. Occasionally, a patient 
may present right heart failure, because of 


abdominal pain. Living and well ten years later. 
Roentgenogram at height of the illness showed 
a diffuse hazy shadow obscuring the upper half 
of each lung without evidence of cardiac failure 
(Fig. 44). After recovery, follow-up roentgeno- 
grams have revealed an unchanging pattern 
of diffuse, symmetrical nodulation, probably 
representing organization of areas of perivas- 
cular exudation, possibly with deposition of 
hemosiderin (Fig. 4, ? and c). 


Comment. 'This 1s a good example of the 
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controversial “rheumatic pneumonia." The 
acute lesion of rheumatic fever is a periar- 
teritis, accompanied by increased perme- 
ability of the vessel wall. It may occur in 
the lung as elsewhere throughout the body. 


4. Obliteration of Vessels by Adjacent Dis- 
ease. 
Tuberculosis. 


Many acute and chronic pneumonias 
produce vascular occlusion which hinders 
natural body defenses and prevents re- 
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Frc. 4. Case Iv. a, roentgenogram of the 
chest of a patient with known rheumatic 
heat disease obtained during an acute 
exacerbation. Note the diffuse haze occu- 
pying the left upper and middle lung 
fields and the inner portion of the right 
lung. This was thought to represent peri- 
vascular edema. There is no evidence of 
heart failure or passive congestion. 4, 
same patient several years later. The 
lungs are studded with small dense nod- 
ules which simulate the appearance of 
pneumoconiosis. The shadows have not 
changed during a twelve year follow-up 
study. c, enlargement of a portion of the 
right lung adjacent to the hilum. It is 
thought that the miliary nodules repre- 
sent foci of connective tissue in areas 
formerly occupied by perivascular edema. 
Deposition of hemosiderin may be pres- 
ent in the nodules. 


pair.* This is best illustrated by a study of 
the vascular system of excised lungs after 
injection of the vessels with radiopaque 
material as Birkelo and Brosius have shown 
(Fig. $, 2 and 4). When attention is centered 
upon the pulmonary consolidation occur- 
ring in most diseases of the lung, the degree, 


of vascular damage is often overlooked. 
* 


5. Hypersensitivity States. 


Periarteritis nodosa. ° 


Case v. B. S., male, white, aged forty-five, 
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hospitalized because of rapid loss of 30 lb. in 
weight, severe pains in all extremities, asth- 
matic attacks, and asthenia. Found to have 
a basal metabolic rate of plus 50 per cent and 
i. unn gus Initial diagnosis was hyperthyroid- 

sm and peripheral neuritis due to avitaminosis. 
Developed several attacks of sudden respira- 
tory embarrassment with cyanosis requiring 
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probably transient episodes of pulmonary 
edema, progressively severe, and ending in. 
respiratory failure. It is not widely realized 
that subacute or chronic states resembling 
periarteritis nodosa may exist, and that a 


mild form of the disease may occur in epi- 
demic form.? 





Fic. 5. (Kindness of Drs. Birkelo and Brosius.) 2, roentgenogram of excised normal lungs after injection of 
the vascular system with opaque material. Note the lacy pattern and the extensive ramifications of the 
small vessels at the pleural surfaces. 4, roentgenogram of excised tuberculous lungs under similar condi- 
tions. Note the marked reduction in vascularity of the right lung in particular. It is thought that this 
degree of impairment of blood supply is an important factor in preventing healing of the disease. 


oxygen, in one of which death ensued. Admis- 
sion roentgenogram, July rz, 1939, showed 
nothing abnormal in the chest (Fig. 62). During 
a sudden attack of extreme respiratory distress 
on August 4, 1939, extensive changes were seen 
in the inner two-thirds of each lung field com- 
patible with edema due to increased capillary 
permeability (Fig. 64). No evidence of heart 
failure was present. Symptoms ceased abruptly 
after forty-eight hours and the follow-up roent- 
genogram on August 14, 1939, showed remark- 
able clearing of the shadows (Fig. 6c). 


Comment. The pulmonary manifestations 
of periarteritis podosa are mentioned in- 
frequently.’ These patients all have a long 
history of “asthmatic” attacks which are 


^ 


CONCLUSION 


Reference to Table 1 will indicate the 
diversity and extent of the pathology 
touched upon in this paper. There has been 


presented an illustration, with explanatory 
notes, of each of the main headings in the 


table. By this means it is hoped to advance 


a new point of view in regard to vascular 


lesions in the lungs which may be useful in 
the differential diagnosis of many other- 
wise obscure clinical conditions.* 

3400 Spruce 5t. 

Philadelphia 4, Pa. 


* For discussion see page 37. 
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Fic. 6. Case v. a (kindness of Dr. W. B. 
Ray). Roentgenogram of the chest of a 
patient complaining of "asthma," shoot- 
ing pains in the extremities and loss of 
weight. Nothing abnormal seen. 4, same 
patient, two weeks later, during a sudden 
attack of extreme dyspnea and cyanosis. 
Note the symmetrical hazy shadows radi- 
ating from the hila like a corona. It was 
thought that this appearance was due to 
edema as a result of sudden increased 
permeability of pulmonary vessels. c, 
same patient, ten days later. The symp- 
toms of respiratory embarrassment ceased 
forty-eight hours after onset, and at this 
time the patient was comfortable. Note 
the remarkable clearing of the pulmo- 
nary shadows. The patient eventually died 


and postmortem examination showed periarteritis nodosa. 
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LUNG FUNCTION* f 


By ROBERT D. DRIPPS, M.D. 


PHILADELPHIA, PENNSYLVANIA 


EDICINE has passed beyond the 

stage of descriptions of disease enti- 
ties, of purely anatomic considerations and 
postmortem reconstructions, of qualitative 
estimates of function, into the stage of ac- 
curate quantitative measurements of the 
changes which disease imposes on the living 
body. As part of this symposium on the 
lesser circulation there follows a brief re- 
view of some of the common methods of 
estimating pulmonary function and of 
some of the more recent methods which 
have been developed. 

The oxygenation of the blood and the re- 
moval of its carbon dioxide are functions of 
the lungs which normally, even during 
moderate exercise, are accomplished with- 
out the occurrence of dyspnea or discom- 
fort. One of the earliest symptoms of 
cardiorespiratory dysfunction is the ap- 
pearance of dyspnea during slight exertion, 
a symptom which the patient himself 
notices. The patient, however, cannot 
evaluate objectively the degree of disability. 
It is for this reason that various methods 
have been developed to measure the func- 
tion of the lungs. These methods may be 
divided into four main groups: 

I. Static measurements of the volume of 
the lungs include the determination of vital 
capacity, total lung volume, and functional 
residual air. 

Vital capacity is determined in the ordi- 
nary manner. Residual air is that volume 
of air remaining in the lungs after a maxi- 
mum expiration. In man residual air 1s 
measured bv indirect methods such as the 
dilution technique, in which the subject 
breathes 100 per cent oxygen in order to 
eliminate most of the nitrogen from the 
lungs. If the initial proportion of nitrogen 
in the lungs is known and the volume of 
nitrogen eliminated is measured, the total 


lung volume can be calculated. By sub- 
tracting the vital capacity from the total 
lung volume the volume of residual air 1s 
obtained. 

These relatively simple methods can 
supply important information regarding 
pulmonary abnormalities. For example, in 
emphysema the (functional) residual air 1s 
increased to almost one-half of the total 
lung volume. Such a proportion of residual 
air results in a very definite change in res- 
piratory function due to inadequate mixing 
of the inspired air. 

There has recently been developed an 
apparatus for the continuous determination 
of the nitrogen content of a gas mixture. 
This instrument contains an evacuated 
tube into which is sucked the gas to be 
studied and through which is passed a 2,000 
volt current. In the presence of nitrogen a 
characteristic color is produced which is 
more intense the more nitrogen is present. 
The principle is similar to that of ordinary 
neon signs. Using this device to analyze 
continuously the nitrogen content of the 
expired air, one is able to obtain within a 
few seconds data which formerly were ac- 
quired much more laboriously. It is thus 
now possible to determine in large groups 
of individuals of all ages the normal vol- 
umes of dead space, tidal air, residual air, 
and total lung volume, and to test similar 
large groups of individuals having impaired 
respiratory function. 

2. The second group of methods might 
well be called dynamic ventilation tests. 
The rate, the depth, the minute volume of 
respiration, and other factors can be meas- 
ured in relation to rest and exercise. 

The maximum breathing capacity can be 
measured by having the subject breathe 
into a spirometer for thirty seconds as 
rapidly and deeply as possible. Some physi- 


* From the Division of Anesthesiology, Hospital University of Pennsylvania and the Harrison Department of Surgical Research, 
University of Pennsylvania School of Medicine. Presented at the Forty-eighth Annual Meeting, American Roentgen Ray Society, 
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cally fit individuals can breathe as much as 

,U/5 liters of air per minute. If the normal 
maximum breathing capacity is known for 
an individual, a subsequent reduction of 
this capacity signifies a diminished pulmo- 
nary reserve. 

The velocity of air flow in the trachea 
can be measured by exposing to the air low 
a wire so fine that it will be deflected by the 
velocities usually present. The amount of 
deflection can be measured and recorded. 
Another instrument for measuring such ve- 
locities consists of a fine wire mesh with 
manometers on either side. The passage of 
air through this instrument sets up a differ- 
ential pressure gradient which increases 
with the velocity of the flow. Measure- 
ments of this sort are essential in the de- 
velopment of equipment for oxygen ther- 
apy. It is not generally recognized that a 
dyspneic individual whose minute volume 
of respiration is 20 liters must at the peak 
of inspiration move air at the rate of 60 
liters a minute. If oxygen cannot be de- 
livered at this high rate the patient will be 
inadequately supplied with oxygen for a 
short period during every inspiration. 
Since such velocity determinations give 
some indication of an individual's ability to 
expel material from the respiratory tact, 
they are also of interest in patients with 
atelectasis, pneumonia and fibrosis. 

In a certain proportion of normal sub- 
Jects, the inspired air will be unequallv dis- 
tributed between the various lobes of the 
lung with the result that the oxygen satura- 
tion of the blood leaving a lobe will vary 
depending upon the degree of efficiency of 
ventilation in that lobe. Such inequality in 
the distribution of inspired air is more often 
found in patients with pulmonary disease in 
which secretions or other obstructions may 
bar access to some alveoli. The degree of 
mixing in the lung can be measured by de- 
termining the amount of nitrogen in a 
sample of the alveolar air of a patient who 
has breathed 100 per cent oxygen for seven 
minutes. Normally at the end of seven 
minutes of breathing pure oxygen the nitro- 
gen will be less than 2 per cent of the 
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alveolar air. In patients who have unequal 
lung mixing due to emphysema the sample 
of alveolar air may contain 5 or 7 per cent 
of nitrogen. 

3. Another group of measurements aregf 
concerned with the diffusion of gases be- 
tween the alveoli and the blood. The ar- 
terial blood can be analvzed for its pH and 
for its oxygen and carbon dioxide content. 
From such data the tension or pressure of 
the gases in the blood leaving the lungs can 
be calculated. Direct measurements of the 
tension also can be made but the technique 
is complicated and time consuming. 

Since 1t is the pressure of the oxygen in 
the plasma which drives the oxygen mole- 
cules into the tissue cells, a knowledge of 
the tension of oxygen in the arterial blood 
Is of more importance in determining the 
degree of anoxemia than a knowledge of the 
percentage oxygen saturation of the hemo- 
globin. Yet clinicians are usually content to 
estimate the degree of anoxemia by the 
oxygen saturation of the hemoglobin or by 
the cyanosis which the patient may exhibit. 
Unfortunately, cyanosis is rarely apparent 
until the oxygen in the hemoglobin has 
fallen from a normal value of 97 per cent to 
85 or 80 per cent (at which point the ten- 
sion of oxygen in the blood may have fallen 
from the normal of 100 mm. of mercury to 
70 mm.), and a considerable reduction of 
the tension of oxygen can occur before any 
perceptible decrease in oxygen saturation 
can be detected by chemical examination. 
This latter fact is made possible by the pe- 
culiar ability of hemoglobin to retain 
oxyven, as illustrated by the shape of the 
oxygen dissociation curve of hemoglobin. 
Therefore, although a decrease in the satu- 
ration of hemoglobin with oxygen indicates 
that the diffusion of oxyen in the lung is 
inadequate, the tension of the oxygen in the 
arterial blood is a better guide because 1t is 
more sensitive and is altered sooner in dis- 
ease. 

It should be noted that a normal tension 
of oxygen and of carbonedioxide can be 
present in the blood even though a lung 
may have suffered considerable anatomic 
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damage. For example, 1f a disease process, 
such as a large lung cyst, has shut off the 
blood supply to the affected area of the 
lung, leaving the remainder of the lung nor- 
mal, the blood passing through the lung 
will not be subjected to abnormalities of 
diffusion and therefore studies of the gases 
of the blood will be normal, although 
roentgenologic examination would reveal 
the abnormality. 

4. The last group of measurements are 
more concerned with pulmonary blood 
flow. They include measurements of pul- 
monary circulation time, of the pressure in 
the right ventricle and in the pulmonary 
artery, of the volume of the pulmonary 
blood, and of the cardiac output. 

The speed of the pulmonary circulation 
can be determined by a relatively new de- 
vice, the oximeter, which when placed on a 
patient's ear will record the degree of satu- 
ration of the hemoglobin by means of a 
photoelectric cell. As the hemoglobin be- 
comes increasingly saturated and therefore 
redder in color, more light is transmitted to 
the photoelectric cell thereby increasing its 
output of electrical current. If 100 per cent 
oxygen is breathed, the oximeter will, by 
increasing 1ts electrical output, show a dis- 
tinct increase in the saturation of the 
hemoglobin within five to seven seconds. 
This 1s the shortest time in which the exces- 
sively oxygenated blood can get from the 
lungs to the ear. Any delay in this response 
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of the oximeter indicates either a slow 
circulation through the lungs or the pres- 
ence of rather uniform and widespread* 
pulmonary lesions such as bilateral pulmo- 
nary edema, emphysema, or fibrosis. 

Since the techniques of catheterization 
of the heart are discussed elsewhere in this 
symposium, that phase of lung function 
will not be taken up here. 

The methods already outlined, dealing 
with the lungs as a whole, do not distin- 
guish between the function of the right and 
left lungs. Some of these tests can be per- 
formed upon the two lungs separately bv 
the technique of bronchospirometry or 
catheterization of the individual lungs. 
Since in these circumstances the breathing 
is markedly altered, the data obtained can- 
not with assurance be analyzed quantita- 
tively. 

The methods outlined here have been 
developed through the cooperation of the 
physicists and chemists who designed the 
instruments, the physiologists who speci- 
fed what the instruments should measure 
and the clinicians whose task will be to 
apply these new methods to the study of 
disease. The abilitv to make accurate 
measurements easily should prove to be a 
stimulus to the study of pulmonary func- 
tion.* 

3400 Spruce St., 
Philadelphia 4, Pa. 


* For discussion see page 37. 
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CONDITIONS WHICH RESULT IN INCREASED 
PRESSURE WITHIN THE LESSER 
CIRCULATION* 


By C. ALLEN GOOD, M.D. 


2. 74 


Section on Roentgenology, \t=yo Clinic 
and 
THOMAS J. DRY, M.D. 


Section on Cardiology, Mavo Clinic 


ROCHESTER, MINNES@TA 


YPERTENSION within the lesser 

circulation may arise under a variety 
of circumstances. Until the recent develop- 
ment of the procedure for catheterization 
of the heart, there was no practical method 
for measuring the pressure in the pulmo- 
nary circuit. Recognition of pulmonary hy- 
pertension depended, therefore, on a knowl- 
edge of the various mechanisms capable of 
producing it and on the recognition of the 
secondary phenomena resulting from its 
presence. Although new knowledge con- 
cerning pulmonary hypertension undoubt- 
edly will be disclosed by catheterization, it 
is well to review the information which can 
be gained without resorting to this pro- 
cedure. 

Any mechanism which leads to increased 
pressure in the lesser circulation increases 
the work of the right ventricle. If this in- 
creased pressure persists, hypertrophy of 
the right ventricle results. Arteriosclerotic 
changes in the pulmonary arteries follow 
and over a period of time, when the re- 
serves are exhausted, failure of the right 
side of the heart ensues. In certain condi- 
tions in which rapid development of pulmo- 
nary hypertension occurs, dilatation rather 
than hypertrophy of the right ventricle 
takes place. This change is reversible if the 
cause of the increased pressure is elimi- 
nated. 

The signs of pulmonary hypertension 
which are disclosed to the roentgenologist 
are (1) enlargement of the pulmonary ar- 
teries and of the outflow tract of the right 
ventricle (conus) and (2) enlargement of 


the ight side of the heart. If incompetence 
of the pulmonary valve is added because of 
dila-ation of the right ventricle, the phe- 
nomenon of “hilar dance," an exaggerated 
pulsstion of the pulmonary arteries in the 
hilus ef the lung, also may be seen. 

Tie sign which is present earliest is en- 
largement of the pulmonary artery and of 
the wartflow tract of the right ventricle, the 
pulmonary conus. Usually the enlarged 
pulmonary conus can be seen as a con- 
vexi v of the upper portion of the left 
borcer of the cardiac silhouette. In the 
righ? anterior oblique position this con- 
vexi y is more marked and this portion of 
the heart shadow may bulge into the retro- 
sterra! space. 

In addition to enlargement of the conus 
the kranches of the pulmonary artery in the 
hilus of the lung may appear dilated. 
Schwecel stated that the descending branch 
of t» right pulmonary artery normally 
measures between 9 and 14 mm. in di- 
ameter. These figures apply only if tele- 
roen genograms are employed and the 
artery 1; measured in its upper portion per- 
penczcular to the bronchus which defines its 
medal border. 

E: largement of the right ventricle usu- 
ally appears on the posteroanterior roent- 
geno:ram of the thorax as enlargement of 
the Feart shadow to the left. The diaphrag- 
mati- segment of the heart is found, in the 
left anterior oblique position, to be in- 
creased in size and its ventral border is 
roun ied. Enlargement of the left ventricle 
will, in this position, produce a rounding of 


* Presented at the Forty-eighth Annual Meeting, American Roentgen Rax Society, Atlantic City, N. J., Sept. 16-19, 1947. 
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the dorsal border of the cardiac shadow. As 
w enlargement progresses the tricuspid valve 
'may become incompetent and the right 

auricle may become dilated; this produces 
x enlargement of the heart shadow to the 
right. 

In a typical case the roentgenologist will 
see a convex left border of the heart possi- 
bly with some enlargement of the cardiac 
silhouette. The aortic knob may be less 
prominent than usual because of rotation 
of the heart on its vertical axis, and the 
hilar vessels may be dilated. 


CAUSES OF PULMONARY HYPERTENSION 


The various conditions which cause pul- 
monary hypertension may be classified into 
the following groups:? (1) obstruction to the 
lesser circulation beyond the pulmonary 
circuit, (2) obstruction within the pulmo- 
nary system, (3) abnormal shunts of blood 
from the arterial side into the pulmonary 
circulation and (4) kyphoscoliosis. 

Obstruction beyond the Pulmonary Sys- 
tem. The two most common causes of pul- 
monary hypertension due to obstruction 
beyond the pulmonary system are mitral 
stenosis and a failing left ventricle for any 
cause. In either instance the vessels of the 
lesser circulation are overloaded and the 
efferent blood stream from the lungs is im- 
peded. In some cases of mitral stenosis 
arteriosclerotic changes develop in the ar- 
terioles of the lesser circulation,? which 
further adds to the burden placed on the 
right side of the heart. 

In addition to the enlargement of the 
conus, as seen on the roentgenogram, mi- 
tral stenosis produces enlargement of the 
left auricle. This can best be demonstrated 
roentgenologically by the posterior dis- 
placement of the barium-filled esophagus 
with the patient in the right anterior ob- 
lique position. 

Obstruction within the Pulmonary System. 
Within the pulmonary circuit the lesser 
circulation may be obstructed at different 
levels. The main pulmonary vessels may be 
occluded by an embolus or a thrombotic 
process.’ The small and medium-sized 
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branches of the pulmonary arterial tree 
may become occluded in the course of 
sickle cell anemia," schistosomiasis? or ex-, 
tensive metastatic carcinomatosis.? The 
pulmonary arterioles may become sclerotic* 
or they may undergo obliterative changes 
in association with many pulmonary dis- 
eases. Finally, the capillary system may be 
obstructed in emphysema and in wide- 
spread pulmonary fibrosis" such as that 
found in tuberculosis and pneumoconiosis. 

Shunts. Abnormal shunts of blood from 
the arterial side into the lesser circulation 
are usually congenital but may be acquired. 
The most common congenital lesions of 
this type are patent ductus arteriosus, 1n- 
teratrial septal defect and Lutembacher's 
syndrome (interatrial septal defect and mi- 
tral stenosis). Rarely a shunt may be ac- 
quired by the gradual rupture of an aortic 
aneurysm into the pulmonary artery.’ 

Kyphoscoliosis. Kyphoscoliosis probably 
causes pulmonary hypertension because the 
thoracic deformity produces areas of atelec- 
tasis and of emphysema in the lung. It is a 
well known fact that most hunchbacks die 
of heart failure. Bachmann has shown that 
in 87 out of 154 cases death was due to 
failure of the right side of the heart. 

A condition which produces pulmonary 
hypertension and one in which an early 
roentgenologic diagnosis is often extremely 
important is pulmonary embolism. In 
many cases of pulmonary embolism the 
clinical features are so typical that roent- 
genologic aid is unnecessary. In others, 
particularly in those in which the clinical 
features are minimal or misleading, the 
roentgenologic signs may be of inestimable 
aid in arriving at a proper diagnosis. 

Westermark has stated that the roent- 
genologic sign of pulmonary embolism un- 
accompanied by infarction 1s a decreased 
density of the segment of lung supplied by 
the occluded artery. This appearance 1s 
due, he has said, to the lack of blood in that 
portion of the pulmonary arterial tree. 

In many instances the roentgenologist 
may see the signs of acute cor pulmonale” 
(Fig. 1). These are dilated pulmonary ves- 
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tions which exert their effects either by ob- 
struc on of the lesser circulation in or be- g 
yond tae pulmonary circuit, or by shunts* 
of arterial blood into the pulmonary circu- 
lation. Regardless of the mechanism re- . 


sels in the hilus, enlarged conus shadow and 
enlarged heart. It is probable that the 
esudden change in pressure in the lesser 
circulation is due to generalized spasm of 
the arterioles of the lung as well as to oc- 


clusion of a larger vessel. At any rate, if the 
patient survives, canalization of the oc- 
cluded artery takes place and the pulmo- 
nary hypertension subsides. Eventually the 
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spon-ble for its production, pulmonary 
hype--ension is recognized by the second- 
ary ct-ects on the cardiorespiratory system 
even-uating in right ventricular hyper- 





Fic. 1. a. Before operation. The size and shape cf the heart zr d pulmonary arteries are rcrmal. 2. Fourteen 
days after cholecystectomy and one day after the onset c^ pain in the right side of the thorax. Signs of 
acute cor pulmonale are seen in the dilated pulmonary arteries, enlarged heart and convex upper segment 
of the left border of the cardiac shadow. The patient died = “ew hours after this roentgenogram was made. 
An embolus in the right pulmonary artery was found at necropsy. 


heart and pulmonary vessels return to nor- 


mal size. 


It is well to pcint cut here that a roent- 


genologic diagnosis of pulmonary embolism 


based on the signs of pulmonary hyperten- 


sion is often possible before the roent- 
genologic signs of pulmonary infarction and 
of pleural reaction appear. In such cases 
therapeutic measures can be instituted 


earlier, a feature which may save the life of 


the patient. 


SUMMARY AND CONCLUSIONS 


Pulmonary hypertension is a secondary 
manifestation of a wide varitey of condi- 


trop iy or dilatation, changes characterized 
roertzenologically by enlargement of the 
pulmonary artery and conus. Absence of 
enlargement of the left auricle is evidence 
that the obstruction is within the pulmo- 
nary circuit. 

Eariy diagnosis of pulmonary embolism, 
especially in those cases in which minimal 
or n: &eading clinical features occur, is pos- 
sible by the recognition of the roentgen- 
ologe signs of acute cor pulmonale.* 

Mays Clinic 
Rochester, Minn. 


* Fer ciscussion see page 37. 
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. IHE EVALUATION OF THE LESSER CIRCULATION 
AS PORTRAYED BY THE ROENTGENOGRAM 


By W. WALTER WAS-ON, M.D. 


DENVER, COLORADO 


HE lesser circulation is one of the last 

of the major systems to yield to explo- 
ration and evaluation by means of the 
roentgen examination. The lesser circula- 
tion is unique in that it is completely en- 
closed within the thorax and therefore is 
very difficult to explore by direct observa- 
tion. There has been considerable con- 
troversy as to who is entitled to the credit 
for the first description of the lesser circula- 
tion. Some historians contend that Serve- 
tus, Realdus Columbus or Ibn Nafis was 
each the discoverer of the lesser circulation. 
However that may be, very little was con- 
tributed to our knowledge of the lesser 
circulation. until the latter part of the 
Nineteenth Century. Until the last few 
years, the investigation of the lesser circu- 
lation has been done by physiologists and 
by animal experimentation. These re- 
searches were very ingenious and were car- 
ried on by many investigators in the vari- 
ous fields of anatomy and experimental 
physiology. It is most interesting to find 
that the present day direct investigation of 
the lesser circulation has proved the ac- 
curacy of the physiologist. 

The final evaluation of the lesser circula- 
tion by means of the roentgen examination 
is dependent upon the correct portrayal of 
the anatomy of the chest, its physiological 
and mechanical variations and the various 
disease conditions which may be present. 
The portrayal of the anatomy of the lungs 
and heart is dependent upon the air con- 
tent of the lungs. Without air in the lungs, 
there is no differentiation of the anatomical 
structures. When the lungs are well in- 
flated, the anatomical structures are visual- 
ized, both as to size and position and char- 
acter, by the displacement of the air 
content. The pathologic conditions must 
disturb the normal position or relationship 
of the air within the thorax in order to re- 
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veal -heir presence and character. There- 
fore, ‘all inspiration is very essential in the 
mak nz of the roentgenogram of the chest. 
This is not always easy, as frequently 
inspwation is not complete and may be 
conf ising in the study of the air content in 
the «ngs (Fig. 1). Again, expiration may 
be ur lized to demonstrate the presence of 
empaysema as noted by Westermark.! The 
total lung capacity is twenty times that 
necessary for aeration of the blood during 
peric«.s of rest.” Also, there is a definite re- 
latioaship between the air content of the 
lungs and the blood volume.’ Without 
moti »n, there is no lymphatic flow within 
the l mgs, and it is necessary that any free 
fluid ather blood or lymph, be outside the 
blooc er lymph vessels and in the air sacs 
or be mchi where it will interfere with the 
presa ce of the air content in order that it 
may be demonstrated by the roentgen ray. 
Hemarhage or lymph stasis sufficient to 
invoke the interstitial framework of the 
lung ako involves the air sacs. Aneurysms 
of tle arteries or veins may be demon- 
strate] by their size. 

The technical factors in the making of 
the mentgenogram of the chest are quite 
impc-tant. This is particularly true in the 
study of the lesser circulation where the 
highest quality of definition and contrast is 
necessary. If the film is not exposed in one- 
twen- eth of a second or less, motion of the 
heart and vessels will interfere with the 
sharpness of the delineation on the film.‘ 
Likewise, underexposures or overexposures 

1 Wesermark, N. On bronchostenosis; a roentgenological study. 
Acta ražmL, 1938, 19, 285-336. 

2 Wasson, W. W. Intrapulmonary air pressure and its relation 


to pulrmenary capillary flow. Am. J. RoEeNTGENOL. & Rap. 
THERA ^, 1946, 55, 575—587. 

3 Heg-- and Spehl. Quoted by Coryllos, P. N., and Birnbaum, 
G. L. The circulation in the compressed, atelectatic and pneu- 
monic laag. Arch. Surg., 1929, 79, 1346-1424. 

4Wason, W. W. Radiography of the infant chest with special 
referense to the “progression of the chest and the determination 
of the r—mal." Radiology, 1925, 5, 365-398. 


* Presented at the Forty-eighth Annual Meeting, American Roentgen Ra Society, Atlantic City, N. J., Sept. 16-19, 1947. 
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may reveal too much or too little of the 
anatomy of the lungs. No one position 1s 
adequate for the portrayal of the various 
anatomical structures, but, rather, many 
different positions are necessary, depend- 
ent upon the disease condition to be stud- 
ied. The required position will tax the 
ingenuity of the roentgenologist. 

A detailed knowledge of the mechanical 
and physiological variations of the lungs 
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discuss the presence or absence of pulmo; 
nary fibrosis—a most difficult problem in 
the evaluation of the lesser circulation. e 
Such a study will often raise the question 
as to when in the human life cycle disease 
actually begins. This may be very impor- 
tant tc the patient with beginning pulmo- 
nary fibrosis which will culminate in cor 
pulmonale. If the roentgenologist is to be of 
the greatest value to the clinician then, 





Fic. 1. Æ, complete inspiration; B, incomplete inspiration. Illustrating different phases of inspiration 
which may simulate increased bronchial and arterial densities resembling increased fibrosis. 


and heart 1s most essential for the study of 
the lesser circulation. The infant is born 
with a certain anatomy, but physiological 
changes take place very rapidly in the 
blood flow through the pulmonary vessels,’ 
the air content of the lungs, and the rela- 
tive connective tissue content of the lungs. 
This connective tissue content of the lungs 
changes according to the various age pe- 
riods of life and 1s influenced by many dis- 
ease conditions. Such knowledge of the 
connective tissue content of the lungs at 
various age periods of life should be had so 
that the roentgenologist may accurately 


5 Wasson, W. W. Roentgenographic study of the infant chest 
as seen at birth. 7.4.M.2., 1924, 83, 1240-1242. 


he must be able to foresee that certain 
conditions of the lungs and heart, as 
portrayed by the roentgenogram, may 
lead to serious complications. Serial ex- 
aminations over a period of months and 
years not only yield much general sci- 
entific information as to the beginning 
and progress of disease, but will often 
be of the greatest value to the patient. 
The heart volume is not a constant factor 
but will vary according to the general 
health of the patient as well as to the 
blood volume and its pressure. 

It has been stated that a demonstration 
of enlargement of the right ventricle is 
necessary for the diagnosis of increased 
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tension within the lesser circulation.’ Un- 
fortunately, such dilatation of the right 
* heart is a late stage in any disease affecting 
the lesser circulation, and the goal of the 
roentgenologist and clinician should be to 
foresee the possibility of such a dilatation 
and, wherever possible, to prevent its oc- 
currence. As to whether a dilatation of the 
right heart will or will not occur is depend- 
ent upon whether or not the balance of the 
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nary vessels drops so rapidly after the first 
inspi don and maintains such a low pres- 
sure as one-fifth to one-sixth that of the 
greater circulation throughout life. Un- 
ques- onably, the intrapulmonary air pres- 
sures which change with each inspiration 
and -piration influence the flow of blood 
not cn y through the great veins, but like- 
wise through the pulmonary capillaries? 
(Fig. :). The pulmonary capillaries lying 






Pulmonary Pulmorary Ventricle 
Veins Artery 
15/5 mm. Hg. 30/20 mr.Hg. 120 mm. Hg. 
Left Pulmonary 
Auricle Capillaries 
193 mm.Hq. mmHg. R 

Pulmonar 
Capillaries Heart 


PRESSURE GRADIENT OF LESSER CIRCULATION 
Data from Macleods Physiologc in Modern Medicine, 1941 


Fic, 2. Diagrammatic representation of the pressur- gradient in the lesser circulation. 


mechanical and physiological factors which 
control the low of blood through the lungs 
is sufficiently disturbed. If the clinician or 
roentgenologist is to have an appreciation 
of the delicate balance which exists be- 
tween the flow of blood within the capil- 
laries, the lymphatic flow within the lymph 
vessels and the to-and-fro movement of the 
air columns within the bronchi and air 
sacs, he must be familiar with the circula- 
tory changes which take place at birth, to- 
gether with the pressure gradient within 
the pulmonary vessels and the intrapulmo- 
nary air pressures (Fig. 2). No satisfactory 
explanation has yet been presented as to 
why the blood pressure within the pulmo- 


6 Schwedel, J. B. Clinical Roentgenology of the Heart, Ann. 
Roentgenol. Vol. 18, Paul B, Hoeber, New York, 1346. 


nakec to the air columns within the air 
sacs! nust be very sensitive to the changing 
air p 2ssures. Under normal living condi- 
tions. the thickness of the right ventricular 
wall coes not increase after birth, while the 
thickaess of the left ventricular wall in- 
creases to two or three times the thickness 
of the right ventricular wall? (Fig. 4). It 
would therefore seem that there must be 
anoth=r great force other than the propel- 
ling power of the right heart which aids in 
the n-»vement of the great volume of blood 
throu-h the lungs. Consequently, the 
thickness of the right ventricular wall and 
its ramo to the left ventricular wall may be 
used +> calculate the probable pressure in 


7 Maxanow, A. A. A Textbook of Histology. W. B. Saunders 
Co., Phi =delphia, 1930. 
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the lesser circulation if the blood pressure 
in the greater circulation is known.” The 
demonstration of an enlargement of the 
right heart by means of the roentgeno- 
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bronchi or the esophagus. As a basis for his 
evaluation of the lesser circulation as por- 
traved upon such roentgen films, the 
roentgenologist had access to the research 
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THE MECHANICS OF THE PULMONARY 
CAPILLARY CIRCULATION 


Fic. 3. Sketch illustrating intrapulmonary air pressures, the pulmonary artery, capillary and 
venous pressures, and the pumping action of inspiration and expiration. 


gram is necessary for a definite statement 
that there is increased pressure within the 
lesser circulation, as so many times there 
appear to be pathological changes within 
the chest which should increase pressures 
within the lesser circulation, and yet no 
such increase exists. Such a demonstration 
by the roentgenogram is often not easy. 
With enlargement of the right side of the 
heart the heart may rotate so that in the 
posteroanterior view, the heart borders 
may appear quite normal (Fig. 5). On the 
other hand, lateral and oblique views of 
the heart may reveal definite enlargement 
of the right ventricle, the right auricle and 
the pulmonary conus and artery. 

Until quite recently, the portrayal upon 
the roentgen film of the heart and the lesser 
circulation depended upon direct visualiza- 
tion of these structures upon the roentgen 
film and by a contrast medium in the 


of many anatomists, physiologists and 
surgeons. There was one report of the 
study of the blood pressures within the 
pulmonary arteries as found at the time of 


THICKNESS OF VENTRICULAR WALLS 
AT VARIOUS AGE PERIODS 


Age Left Right 

Birth 4-4.5mm* J-4mm * 
Q3 cm ** 03-05cm** 

l year 2X right* 

Puberty 3X rght* 

Adult L5=-Zem** 


0.5-0. 7cm** 
10-185 mrm*** mm *** 


* Abts Pediatrics, 1924 
wE Pathological Technique, F.B.Mallory , 1938 
***® A Text-book of Pathology , Wm. Boyd,1938 


FiG. 4. A chart showing the relative thickness of the 
right and left ventricular walls at various ages. 
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Fic. 5. 4, heart with normal appearing contours. B, same ptent, lateral view, full inspiration with dia- 
phragms well down, no kyphosis, but with the lower trache- znd bronchi pushed posteriorly by a rotation 
of the heart with intreaned diameters; therefore, no shortenzxz of the superior-inferior diameter. A shorten- 
ing of the superior-inferior diameter from any cause can ak» produce this appearance. 


operation.’ The determination was made 
by means of needle puncture. Forssmann's 
catheterization of the right side of the 
heart? was utilized and elaborated by 
Cournand and his co-workers!? who studied 


8 Brock, R. C., and Spurrell, W. R. Direct measurement of the 
pulmonary blood-pressure in man. Guy's Hosp. Rep., 1939, 89, 
262—266. 

? Forssmann, W. Catheterization of the right heart. K/iz. 
Wchnschr., 1929, 6, 2085-2087. Contrast portrayal of the cavities 
of the living right heart and pulmonary venous openings. Miin- 
chen. med. Wehnschr., 1931, 78, 489-492. 

10? Cournand, A., and Ranges, H. A. Catheterization of the 
right auricle in man. Proc. Soc. Exper. Biol. & Med., 1941, 46, 
462-466. 

5 Richards, D. W., Jr., Cournand, A., Darling, R. C., Gillespie, 
W. H., and Baldwin, E. deF. Pressure of blood in the right auricle, 
in animals and in man, under normal conditions and in right 
heart failure. Am. J. Physiol., 1942, 136, 115-123. 

?* Cournand, A., et al. Studies of the circulation in clinical 
shock. Surgery, 1943, 73, 964-995. 

4 Cournand, A., Lauson, H. D., Bloomfield, P. A., Breed, E. 
S., and Baldwin, E. deF. Recording of right heart pressures in 
man. Proc. Soc. Exper. Biol. € Med., 1944, 55, 34-46. 

€ Cournand, A., et al. Measurement of cardiac output in man 
using the technique of catbeterization of the right auricle or 
ventricle. F. Clin. Investigation, 1945, 24, 106—116. 

f Cournand, A. Measurement of cardiac output in man using 
right heart cathutesissiboh: Federation Proc., 1945, 4, 207-212. 

€ Cournand, A., Bloomfield, R. A., and Lauson, H. D. Double 
lumen catheter for intravenous and intracardiac blood sampling 
and pressure recording. Proc. Soc. Exper. Biol. € Med., 1945, 60, 


?25—7t. 


h Bloonfbéld, R. A., Lauson, H. D., Cournand, A., Breed, E. S., 


the cr-culation by inserting an x-ray catheter 
throuch the veins of the arm and chest 
and mto the right auricle. Their studies 
stimulated similar investigations by many 
others. They yielded most valuable data 
concerning the blood pressure of the lesser 
circustion and have laid the basis for 
the surgical correction of many of the 
congenital heart conditions. Thorotrast 
has ben used for the study of the heart, the 
great vessels, the pulmonary arteries and 
veins. and it has enabled the roentgenolo- 
gist t- differentiate aneurysms of the pul- 
monay vessels and arteriovenous fistulae 
from other confusing tumors of the lung. 
Some most interesting arteriovenous fistu- 
lae and aneurysms have been reported. 








and Rieiards, D. W., Jr. Recording of right heart pressures in 
normal subjects and in patients with chronic pulmonary disease 
and varas types of cardio-circulatory disease. Y. Clin. Investiga- 
tion, 19-£, 25, 639-664. 

i Lausn, H. D., Bloomfieid, R. A., and Cournand, A. Influence 
of respiri-icn on circulation in man. 4m. J. Med., 1946, 7, 315- 
336. 

ua Br-rmer, O. Pathology of the vessels of the pulmonary cir- 
culation rch: Int. Med., 1935, 56, 976-1014. 

b Cham berlain, F. L. Diseases of the lesser circulation, Radi- 
ology, 1642, 39, 151-152. 
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Fic. 6. Four cases illustrating four major classes of disease of the lesser circulation. 
A, congestive heart failure; illustrating diseases of the heart, Class 1. 
B, arteriovenous fistula (courtesy of Doctors Lawrence and Kerby) illustrating primary disease of the 


pulmonary vessels, Class 2. 


C, cor pulmonale; illustrating diseases of the lungs involving the lesser circulation, Class 3. 
D, obesity with hypoventilation; illustrating abnormalities of the thorax influencing the lesser circula- 


tion, Class 4. 


Another aid in the differential diagnosis is 
the study of the pulmonary arteries in 
either lung. Frequently, under pressure the 
branches of the pulmonary arteries in the 
lung roots will become dilated and will 
pulsate to give what has been termed 


“hilar dance.’ The pulmonary arteries in 
the body of either lung may also become 
prominent and in serial study will give the 
suggestion of probable increased pressure 
within the lesser circulation. Finally, there 
is the lymph stasis or edema of the air sacs 
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‘which displaces the air within the air sacs 
and is readily shown upon the roentgeno- 
gram. Such a sign is very characteristic of 
increased pressure within the lesser circula- 
tion and increased permeability of the 
capillaries or of lymph stasis from any 
cause. [his finding, however, is always as- 
sociated with atelectasis and many times it 
is dificult to determine which condition 
predominates: atelectasis, lymph stasis, or 
capillary congestion. 

A recheck of the list of diseases of the 
chest and the lesser circulation reveals the 
fact that there may be a few diseases which 
are primary to the lesser circulation, but 
that most of the diseases of the lesser circu- 
lation are secondary to other diseases of 
the chest. In fact, all diseases of the chest 
may involve the lesser circulation more or 
less, and even diseases of the greater circu- 
lation quite distant from the chest may 
produce secondary involvement of the less- 
er circulation. In order to further differen- 
tiate and diagnose the diseases of the 
lesser circulation, it is necessary that some 
classification be attempted. It seems that 


there may be four great classes of diseases 


of the lesser circulation: 


————» 


© Disease of the heart, which may be either 
primary or secondary. It is quite evident that 
the disease of the heart will be distinctive, 
clinically or roentgenographically, either as a 
congenital anomaly or as an involvement in 
later life. Such disease of the heart may be 
either primary or secondary and will interfere 
with the propelling power of the blood through 
the lesser circulation, as in the congenital 
anomalies, valvular disease or congestive heart 
failure, and so forth (Fig. 64). 

(2! There are a few diseases of the pulmonary 
arteries and veins which are primary, and 
which are quite characteristic as a class when 
viewed roentgenographically: primary sclerosis 
of the arteries, aneurysms, arteriovenous fis- 
tulae and rheumatism. There are also involve- 
ments which are secondary to disease elsewhere 
in the body and which are also characteristic as 
a class, sucn as emboli, metastatic tumors, al- 
lergic response, and so forth (Fig. 65). 

There is that group of diseases of the 
lungs which may involve the lesser circulation 
secondarily by either interfering with the pas- 
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sage » blood through the pulmonary vessels by 
pres me or constricting these vessels, as in 
pulra-nary fibrosis, or by direct inflammatory 
invc | «cement of these vessels, as in pulmonary 
tuberculosis. This large group is then charac- 
terizcc by those extensive diseases of the lungs 
procueing pulmonary fibrosis, ulceration, and 
so ferth, and result in increased pressure within 
the «er circulation and dilatation of the right 
heam. This final stage has been termed cor 
pulm male. Ayerza's disease is considered as cor 
pulmonale, by most writers!*!? (Fig. 6C). 

4- Finally, there is that group of diseases of 
the dest which may indirectly influence the 
lesser circulation by disturbing especially the 
mechanics of the chest, such as deformities of 
the «best, obesity, kyphosis of the thoracic 
spine. the funnel chest, and other anomalies of 
the | eracic cage which affect the lesser circula- 
tion | ~ displacing the viscera or by interference 
with -1e correct ventilation of the lungs. Simi- 
larly, ebesity as described by Kerr? will inter- 
fere 1h the proper diaphragmatic action, and 
ther- ere interfere with adequate ventilation of 
the mags. Such interference with inspiration 
and <=piration and the loss of this power of 
props ing the blood will throw increased 
stram apon the right heart, and many of these 
patien s will have cardiac distress. The post- 
opera- ve fixation of the diaphragms and the 
resu > ag hypoventilation of the lung bases, and 
agai’ mcreased strain upon the right heart be- 
long : + this general class. Trauma of the chest 
wall ^th fixation of the chest will produce 
similer conditions of hypoventilation and in- 
creas strain upon the right heart (Fig. 6D). 





SUMMARY 


Ta s paper has endeavored to present the 
follo= ng points: 

I. [he necessity of complete aeration of 
the uags for portrayal of the anatomy of 
the -sser circulation. 

2. [he importance of utilizing the cor- 
rect technical factors in the portrayal of the 
lesse- circulation by means of the roent- 
genc-iam. 

3. The necessity of a knowledge of the 


12 Ws t, P. D. Heart Disease. Third edition. Macmillan Co., 
New Y —., 1946. Acute cor pulmonale. Ann. Int. Med., 1935, 9, 
115-125. 

7 Ko, W. J. Faulty movements of the diaphragm as a cause 
of non--Estructive emphysema and angina pectoris. Radiology, 


1942, = 153-156. 
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physiology and mechanics of the lesser cir- 
culation, and the beginnings of diseases for 
the evaluation of the right heart and in- 
creased pressures within the lesser circula- 
tion. 

4. Four general patterns of disease of the 
lesser circulation are presented. 


DISCUSSION OF SYMPOSIUM ON 
THE LESSER CIRCULATION" 


Dr. WENDELL G. Scott, St. Louis, Mo. 
Six years ago in December, 1941, Dr. Wasson 
conducted the first symposium on the lesser 
circulation at the meeting of the Radiological 
Society in San Francisco. At the conclusion of 
that symposium, the discussion was opened by 
Dr. W. E. Chamberlain, and from the presenta- 
tions he said, “We have had a fine discussion of 
the gross anatomy and of the basic problems in 
pathology and physiology. The problem of the 
lesser circulation is very similar to that pre- 

sented by a newborn infant: What is it going 
to develop into?" 

This morning we have certainly seen what 
has developed in those seven years. Dr. Sante 
gave an excellent demonstration of the detailed 
anatomy of the lung. Miller's book had been 
out for several years, but it remained for Dr. 
Sante and the workers in that field to correlate 
those anatomical studies with the clinical find- 
ings. 

Six years ago who of us would have ex- 
pected to make a diagnosis of arsenical derma- 
titis, of lupus erythematosus, of trauma to the 
blood vessels of the lung, of periarteritis nodosa, 
or of acute rheumatic pneumonia from the 
roentgenogram ? Dr. Barden in his excellent dis- 
cussion brought this out to us and emphasized 
the important point that we must be familiar 
with the clinical findings in the patient whose 
films we are studying. In that way we some- 
times can indicate to the clinician further 
studies to make the diagnosis. 


Dr. Good gave a fine summary of the usual 
roentgenographic signs and problems of the 
lesser circulation. It was interesting to hear 
that the cause of death in hunchbacks is largely 
due to cardiac failure. I did not fully realize the 
tremendous significance that kyphosis and dis- 


* Papers by Drs. Sante, Barden and Cooper, Dripps, Good 
and Dry, and Wasson. 
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tortions of the thorax might play in influencing 
the cardiac symptoms. 

Dr. Wasson has gone over the clinical prob-* 
lems of the lesser circulation. There is no need 
to repeat them here. In closing, Dr. Wasson, 
your infant of 1941 has grown into a Miss 
America, both in chronological age and as a 
national symbol, as most of the contributions 
in the diseases of the lesser circulation have 
been made by American physicians and Ameri- 
can scientists. 


Dr. Davip A. Cooper, Philadelphia, Pa. 
When a clinician goes to a radiologist, it 1s usu- 
ally to gain knowledge—and that is pretty 
much my position here today. Among all the 
medical specialists, the radiologist 1s in the 
most unique position to observe living pathol- 
ogy and pathological physiology in the lung. I 
would like to congratulate your Program Com- 
mittee as well as the various essayists who did 
beautiful jobs, but particularly the Committee 
that planned this anatomical, physiological and 
roentgenological approach to the study of a sec- 
tion of the body and its diseases where there is 
still something to be learned. 

This group of papers has brought out the im- 
portant manifestations 1n the lesser circulation 
of many and varied processes, and has again 
stressed the importance of considering man as 
a heart-lung preparation rather than one of 
independent organs, with diseases limited to 
each. From a clinical standpoint, our job is to 
recognize symptoms, and then with the aid, 
most often of the radiologist and the physiolo- 
gist, to interpret them and correct them if pos- 
sible. 

The importance of pulmonary manifestations 
in heart disease or the cardiocirculatory mani- 
festations of pulmonary disease have been 
stressed this morning; also the manifestations 
in the pulmonary circulation of various consti- 
tutional diseases. Time does not permit, nor 
does my knowledge justify, any attempted de- 
taled discussion of these beautiful presenta- 
tions. Taken together, they all give us a clearer 
picture and a better understanding of the effect 
in the lesser circulation of various disease states. 

There is one thing in connection with Dr. 
Wasson's comments, and the only thing that 
has not been mentioned: his reference to the 
influence of respiration on the maintenance of 
circulation. It has recently been shown by 
Thompson, of New York, that after stopping 
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the heart, circulation can be maintained by 
maintaining respiratory motion. 

As an internist I want to thank you all for the 
privilege of being here and learning from the 
radiologist. 


Dr. Jesse E. Epwarps, Rochester, Minn. 
As a pathologist, it 1s a great privilege for me to 
appear before this Society, and it is a distinct 
pleasure to take part in the discussion of this 
symposium, a symposium which obviously has 
been well planned and well executed. 

I shall confine my remarks to the circulation 
of the bronchial arteries. The lesser circulation 
and the greater circulation are closely interre- 
lated; and one of the important bridges be- 
tween these two circulations is the system of 
bronchial arteries. I shall show several lantern 
slides, the first three of which were loaned to 
me by Dr. A. A. Liebow of the Yale University 
Medical School, Department of Pathology. 

(Slide) The first three slides are injection 
preparations of the bronchial artery and pul- 
monary circulation, as well as of the bronchial 
system in human material. The bronchial ar- 
teries are in black, as is the aorta. The trachea 


and the bronchi, as well as the ramifications of 


the bronchi, are in white. The red portrays the 
location of the pulmonary arterial system; the 
green represents the pulmonary veins. 

In this preparation, which is that of the nor- 
mal bronchial circulation, small vessels—the 
bronchial arteries—arise either directly from the 
aorta or from the intercostal arteries. In the nor- 
mal circulation, with the injection technique em- 
ployed, the arteries are not seen in the pulmo- 
nary parenchyma. Dr. Liebow and his colleagues 
have shown that in the presence of bronchiec- 
tasis the bronchial arteries are increased 1n size. 

(Slide) In this slide one can see that in 
bronchiectasis, anastomosis between the bron- 
chial arteries and pulmonary arteries becomes 
visible. Here is a bronchus which is dilated, and 
we find here a bronchial artery; here is a 
branch of it, and here is a pulmonary artery. At 
this point the two systems visibly anastomose. 
There are actually numerous anastomoses 1n 
this area. 

Recently, we have become interested in 
study of the lungs in cases of coarctation of the 
aorta, primarily for the purpose of determining 
whether or not the bronchial arterial system is 
altered in this condition. We know that the 
bronchial arteries arise from vessels which nor- 
mally take part in the collateral circulation in 
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the presence of coarctation of the aorta. Conse- 
quent5, perhaps the bronchial arteries, as 
innocert bystanders, if nothing more, may 
carry 2 great volume of blood, and possibly 
this bood is under greater pressure than is nor- 
mal. 

(Slide) The next slide is a photomicrograph 
of a section of tissue from the lung i in a case of 
coarctation of the aorta. Here is a cross section 
of a b-enchus, showing the epithelium of that 
structare. In the lower part of the field 1s a por- 
tion o! the bronchial cartilage. You will notice, 
around the epithelium, a vascular plexus, a col- 
lar of 5lood vessels, which probably represents 
an increase in the amount of blood flowing 
through those vessels which are supplied by the 
bronct ial arteries. 

Not enly do we have evidence that the ves- 
sels which arise directly from the bronchial 
arterics carry a greater volume of blood, or 
blood zhat is under greater pressure, but there 
appears to be an increase in the amount of 
blood in the pulmonary arterial circulation. 

(Slide) This is taken from the periphery of the 
lung, 1ad we find very prominent wide, thin- 
walled pulmonary arterioles, so that we have 
here, by inference, if not more, at the present 
stage ef the study, evidence that the pulmonary 
arterics in the presence of coarctation of the 
aorta de receive more blood than they do in the 
norm: state. 

Not only do the pulmonary arteries appear to 
be dilated and thin walled, which is evidence 
that taey have been subjected to this stimulus 
for some time, but also, we find that there is 
pulmcexary alveolar congestion. 

(Slide) This slide is a photomicrograph, made 
with higher magnification, of a section of tissue 
from he lung, showing a dilated pulmonary 
arteri.le. We see that the capillaries of the 
alveolar walls are filled and are tremendously 
distended. 

It n ight be argued that this pulmonary con- 
gestior, which is marked, is the result of an 
acute cardiac failure, ftam which a number of 
patients with coarctation of the aorta die. On 
the other hand, the changes in the larger vessels 
are distinctly recognizable as anatomic changes, 
and taey undoubtedly represent, as already 
stated. changes which have developed over a 
considerable period. 

In addition to the congestion, we frequently 
find evidence of old hemorrhage into the alveo- 
lar spaces. It is not uncommon, in study of 
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sections of the lung in cases of coarctation of the 
aorta, to find many foci of alveolar spaces filled 
with hemosiderin-laden microphages, which are 
interpreted as being evidence of old alveolar 
hemorrhage. 

(Slide) The next two slides represent sections 
of tissue taken from a patient who had the 
tetralogy of Fallot. The patient was a fourteen 
year old girl in whom the usual pulmonic sys- 
tolic murmur was absent. The clinicians felt 
that there was complete atresia of the orifice of 
the pulmonary artery. Pathologically, the valve 
of the pulmonary artery was almost completely 
occluded; it admitted only the finest probe. To 
all intents and purposes, I think, the pulmonary 
artery was carrying virtually no blood to the 
lungs. 

We have here a photograph of a posterior 
view of the thoracic organs in that case. Here is 
the left lung; here is the right lung; here is the 
esophagus; here is the trachea; over here is the 
aorta. From the second aortic intercostal artery 
on the right side we are able to pick up a large 
bronchial artery, which was easily cannulated 
and injected. It proceeded to the main bronchus 
of the right lung, and before that, it gave off a 
branch which crossed the esophagus and pro- 
ceeded to the left lung. Undoubtedly, this 
bronchial artery was the main source of blood 
supply to the lungs of this patient who had the 
tetralogy of Fallot. 

The observation that the bronchial arteries 
may carry a substantial amount of blood to the 
lungs in the presence of pulmonary stenosis is 
not original with us. In talking to Dr. Liebow 
the other day, I found that he has demon- 
strated the same thing recently, and there are 
reports of similar observations in the literature. 


Dr. Fetrx G. FLEISCHNER, Boston, Mass. 
I want to use my time as sparingly as possible. 
Roentgen kymography has been given a new 
impulse by the application of the photomulti- 
plier tube, the use of which was first suggested 
in this country by Chamberlain. We in Boston, 
Dr. Luisada and I, have been using an arrange- 
ment similar to, but more sensitive than that 
devised by Chamberlain and co-workers. We 
have made observations on the lesser circula- 
tion which we thought might be of interest in 
connection with this morning's symposium. 

(Slide) If the pick-up device with the photo- 
electric tube is placed across the pulsating 
border of the heart or a great vessel, it operates 
like a highly sensitive kymograph. While the 
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classical roentgen kymograph registers di- 
rectly the pulsating shadow on the film, in this 
new apparatus pulsating changes of light i in-e 
tensity, proportionate to pulsating movements, 
are being transformed into a pulsating electric 
current to be recorded by the galvanometer of a 
standard electrocardiograph. 

Placed over the center of an opaque object, 
e.g. the hilar shadow, changes in the opacity of 
this object will be recorded by the apparatus. 
The same thing can be done by placing the 
pick-up device in any peripheral portion of the 
Jung field. 

(Slide) Just to familiarize you with the ap- 
pearance of these tracings, I show you this slide. 
In order to time the various waves, we register 
simultaneously a phonocardiogram which shows 
the first and second sound. Here you see four 
different curves: From the left auricle, the left 
ventricle (at a high level), from the pulmonary 
artery, and the aorta. You can see the different 
shapes and amplitudes of these pulsations. 
They are all taken with the same amplification 
and sensitivity of the apparatus. 

(Slide) You see here curves taken over the 
right hilum and the right lower lung field. I will 
not go into any analysis of the details of the 
curves, but perhaps you recognize that the peak 
of this curve, which represents the arrival of the 
pulse wave at the hilum, occurs about a tenth 
of a second earlier than that i in the periphery of 
the lung field. 

(Slide) For better comparison of the time 
relationship of several curves we can trace two 
pulsations simultaneously by a tribeam electro- 
cardiograph. Here the lower curve represents 
the pulsation of the aortic arch, and the upper 
that of the pulmonary artery on the left side. 
You see a difference in the shape of the curves, 
the more pronounced dicrotic wave and 
earlier arrival of the pulse in the pulmonary 
artery. 

(Slide) Here I show you another tracing 
where we have in the lower curve a record of the 
right hilar vessels, and in the upper curve, with 
more magnification, the pulsation of the pe- 
ripheral lung field. 

It was most surprising, among our early ob- 
servations, to see the pulsation of the periphery 
due to the small arteries of the pulmonary 
parenchyma, and this has never, to our knowl- 
edge, been seen before the application of this 
new principle. We believe that many interesting 
observations will be made in the future by this 
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method, both in the field of physiological re- 
search and in that of clinical application. 


Dr. Sante (closing). I have only a word to 
say with reference to coarctation. It seems 
rather strange to me that coarctation of the 
aorta should cause such great enlargement of 
the bronchial arteries. Of course, the site of 
origin of the bronchial vessels from the aorta or 
from the intercostal or intramammary is so 
variable that perhaps the relationship of their 
origin might have something to do with it. It at 
least would certainly have something to do with 
whether or not the bronchial vessels came off 
above or below the site of coarctation. 

It occurs to me that perhaps the explanation 
might be relatively simple in this regard. If you 
have a water pipe conveying water of a certain 
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amount and divide it into two smaller divisions, 
one of which is larger than the other, depending 
upon the relative size of the two pipes, the 
amount of water that will go through the small- 
er wil be less due to resistance. Perhaps the 
explarztion is as simple as this. In other words, 
if you have an aorta of a certain size, which has 
been coarctated and reduced in caliber, and 
then « relatively normal sized bronchial artery, 
it seems obvious that the normal sized bronchial 
artery, competing with a coarctated aorta, may 
attain a greater size 1n proportion because it 
will get a greater amount of the fluid in propor- 
tion. 

The fact that the vessels at the periphery of 
the lunz were also dilated in the case that was 
shown also seems to bear out this reasoning and 
suggest it as a possible explanation. 
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THE VALUE OF ANGIOCARDIOGRAPHY IN ESTAB- 
LISHING THE DIAGNOSIS OF PERI- 
CARDITIS WITH EFFUSION* 


By ROBERT G. WILLIAMS, M.D., 


and ISRAEL STEINBERG, M.D. 


NEW YORK, NEW YORK 


ibo diagnosis of pericarditis with effu- 
sion is often difficult. Even after the 
clinical history, physical examination, 
laboratory and roentgenological examina- 
tions it may be impossible to differentiate 
pericardial effusion from an enlarged or 
dilated heart. Angiocardiography has made 
it possible to visualize the cardiovascular 
structures and thereby differentiate dilated 
heart chambers and hypertrophied cardiac 
walls.5.^5 Our experience with 4 cases of 
pericarditis with effusion forms the basis of 
this report, and demonstrates how easily 
and without harm to the patient angio- 
cardiography establishes the diagnosis. 
The symptoms of pericarditis with effu- 
sion vary considerably | from extreme dysp- 
nea to mild pain. Often no symptoms 
are present until a tamponade effect is 
produced. Thesymptoms of cardiac enlarge- 
. ment also vary greatly and are inconstant. 
In addition, pericardial effusion may be 
found in the presence of rheumatic heart 
disease, hypertensive cardiovascular dis- 
ease, coronary sclerosis, and in the termi- 
nal phase of cardiorenal failure. Pericardial 
effusion is also found in tuberculosis, pyo- 
genic infections, and malignant disease.!.! 
The physical findings in pericarditis with 
effusion may be a pericardial friction rub, 
increase in the area of cardiac dullness, 
distant heart sounds, increased retromanu- 
brial dullness, shift of cardiac dullness on 
change in position of the patient, and signs 
of compression of the left lung posteriorly. 
These signs are produced only in the typical 
case, are inconstant, and many of them are 
also present with cardiac dilatation and 
hypertrophy. The presence of pleural effu- 
sion, pulmonary parenchymal consolida- 
tion, or atelectasis further complicates 


the clinical picture and makes the diagnosis 
of pericarditis with effusion with or with- 
out associated cardiac enlargement difh- 
cult. Laboratory tests are usually of no 
direct Gale tn distineaishine between peri- 
cardial effusion and cardiac enlargement. 
They may aid in establishing the presence 
of infection, heart or kidney disease, but 
pericardial effusion as a complication can- 
not be determined. Although the electro- 
cardiogram shows some changes of diag- 
nostic value, there are no specific findings 
that are characteristic of pericarditis with 
effusion.*” 

The appearance of the cardiac silhouette 
on roentgenologic examination is probably 
the most reliable sign of pericarditis with 
effusion. Roentgenoscopic examination will 
yield information regarding the pulsation 
of the cardiac shadow. In pericardial effu- 


tion of the cardiac E asend The usual ac- 
tive pulsation of the ventricular shadow 
is decreased or absent, and pulsation of the 
aortic shadow is relatively increased. How- 
ever, a dilated or hypertrophied et may 
produce similar findings. The change in 
shape of the cardiac shadow with cre 
in position of the patient can be observed 
roentgenoscopically in a typical case of 
pericardial effusion. Roentgenographically, 
pericardial effusion is recognized by marked 
generalized enlargement of the cardiac 
silhouette with obliteration of the normal 
cardiac contours. Ín some cases a | pear or 
water-bottle shaped shadow with a small: 
aorta above it is formed. Enlargement of 
the cardiac silhouette most marked in its 
transverse diameter, with distention of the 
posterior inferior recess and foreshortening 


* From the Department of Radiology, The New York Hospital—Cornell Medical Center, New York, N. Y. 
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of the vascular shadow most evident with 
the patient in the recumbent position, and 
change in size and shape of the cardiac 
silhouette within a short interval of time 
can be recognized. These findings again are 
variable and marked cardiac enlargement 
will often present the same appearance.’” 
It is well established that the heart cannot 
be seen as a separate shadow within the 

cardiac silhouette in pericarditis with effu- 





~ 


Fic. 1. Conventional roentgenogram. Female, aged 
fifty-six, admitted for treatment of active gastric 
ulcer. Known hypertension for three years. No 
cardiac complaints. Blood pressure 155/100, fair 
heart sounds. Left axis deviations in the electro- 
cardiogram. Enlarged cardiac shadow with dimin- 
ished pulsations roentgenographically. Note the 
generalized enlargement of cardiac silhouette with 
absence of pulmonary congestion. 


sion.?:? A chronic pericardial effusion may 
| produce little or no effect on the lesser cir- 
culation, and no evidence of pulmonary 
congestion will be seen roentgenologically. 
However, pericardial effusion with cardiac 
enlargement is frequently associated with 
pulmonary vascular congestion. Roentgen 
kymography records the pulsations of the 
cardiac shadow and gives no more informa- 
| tion than roentgenoscopy. 

Pericardial tap with removal of fluid 1s 
proof of the existence of pericardial effu- 
sion, but this procedure may be difficult, 
and, as Levine? points out, is hazardous. 
The injection of air into the pericardial sac 
after removal of fluid to visualize the effu- 
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sion roentgenographically yields little ad- 
ditic nal information. 


METHOD AND FINDINGS 


Tie Robb and Steinberg method of car- 
diovascular visualization?? was used to 
stuc* 4 patients in whom routine methods 
of investigation were inconclusive in es- 
tablshing the diagnosis of pericarditis 
witk effusion. Films were taken in the 
posteroanterior projection at appropriate 
time intervals to visualize the chambers of 
both sides of the heart. In each instance the 
opacited right and left cardiac chambers 
werc seen to lie well within the cardiac sil- 
houette, the intervening space representing 
the -hamber walls and the fluid in the peri- 
cardial sac entirely surrounding the heart. 
Peri-ardial tap with removal of fluid con- 
firmed the diagnosis in each case. 

F-ures 2 and 3 (Case 1) illustrate the 
angiocardiographic appearance of a peri- 
cardia! effusion. In this case its presence 
was aot suspected clinically, but was clearly 
shown by angiocardiography. Case 11 was a 
patient who had hypertensive cardiovas- 
cula- disease and chronic heart failure. He 
was not suspected of having a pericardial 
effusion clinically or by routine roentgeno- 
graphic procedures because the enlarged 
card ac silhouette was attributed to the 
hypertensive disease. Angiocardiographic 
stud es demonstrated the presence of a peri- 
card al effusion in addition to enlargment of 
the neart chambers. Cases 111 and Iv were 
two patients in whom angiocardiographic 
stud es revealed the presence of pericardial 
effuson. Both of these patients had pul- 
monary tuberculosis, and tuberculosis was 
believed to be the cause of the pericardial 
effusion. In one of these cases, repeat angi- 
ocarliography following subsidence of the 
pericardial effusion clearly demonstrated 
that the opacified cardiac chambers and 
their walls had resumed their normal border 
forming position. In all 4 of the patients in 
this study, no serious reactions were experi- 
ence | either during or following angiocardi- 
ogra shy. None of these patients had severe 
liver disorders, nephritis, hyperthyroidism, 
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or known allergic tendencies which are 
contraindications to the procedure.5? 


DISCUSSION 


Shortly after cardiac visualization was 
described, it became apparent that this 
procedure could be used to establish the 
diagnosis of pericarditis with effusion, par- 
ticularly in patients in whom clinical and 
laboratory findings were inconclusive.*? 
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Recently Ungerleider!! made reference to 
this possibility. In our 4 cases the presence 
of pericardial effusion was demonstrated" 
angiocardiographically by the visualization 
of the opacified cardiac chambers lying 
within the surrounding shadow of peri- 
cardial fluid. Because of the higher concen- 
tration of the opaque medium in the right 
side of the heart, the contrast between the 
opacified chambers and surrounding peri- 
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Fic. 2. Æ, contrast roentgenogram at two seconds. Right subclavian, innominate, superior vena cava and 
right atrium visualized. Note the pericardial fluid shadow adjacent to right atrium. B, tracing of 4. SVC, 
superior vena cava; RA, right atrium; PE pericardial effusion. 
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Fic. 3. 4, contrast roentgenogram at twelve seconds. Pulmonary veins, left atrium, left ventricle and aorta 
opacified. The shadow of pericardial fluid is seen beyond the left ventricle. B, tracing of 4. LA, left atrium; 
LV, left ventricle; 4O, aorta; PE, pericardial effusion. 
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cardial fluid was more striking than on the 
left. However, visualization of the left 
"heart chambers in all cases likewise showed 
the pericardial fluid. 

The posteroanterior view was used in 
these 4 cases, but the same information 
would be available if patients were stud- 
ied in other projections. In each instance 
the patient had no ill effects from the in- 
jection of contrast medium. In one case the 
study was repeated to show the disappear- 
ance of the pericardial fluid. 

The differentiation between pericardial 
effusion and cardiac enlargement due to 
dilated chambers or hypertrophied walls 
was easily made angiocardiographically. 
The appearance of cardiac chamber en- 
largement and thickened cardiac walls has 
been described in previous reports.?.* While 
the shadow beyond the opacified chambers 
in pericardial effusion represented both the 
thickness of the cardiac wall and the peri- 
cardial fluid, the diameter of the shadow 
was well beyond the limits of hypertrophied 
cardiac walls. Patients with mediastinal 
masses adjacent to the pericardium were 
clearly differentiated from pericarditis with 
effusion by showing the unilateral charac- 
ter of the masses, whereas, in pericardial 
effusion, both the right and left sides of the 
heart were surrounded by shadow of the 
fluid in the pericardial sac. A pericardial 
cyst has not been encountered, but it is 
believed that its unilateral location should 
differentiate it from pericardial effusion. 


CONCLUSIONS 


(1) Angiocardiography of four patients 
with pericarditis with effusion demon- 
strated a characteristic shadow due to the 
fluid surrounding the opacified cardiac 
chambers. 

(2) The fluid density could be easily dif- 
ferentiated from normal or hypertrophied 
cardiac walls. / 

(3) Angiocardiography will establish the 
diagnosis of pericardial fluid in those cases 
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in which the routine clinical and laboratory 
findir gs are inconclusive. 


New Ycrk Hospital 
525 East 68th Street 
New York 21, N. Y. 


ADDENDUM 


Sinse this paper was submitted for publica- 
tion, +e have demonstrated the presence of 
perica-d:al effusion by angiocardiography in 5 
additi xal patients in whom clinical and roent- 
genolcgic findings were inconclusive. 
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A RAPID METHOD OF ROENTGENOLOGIC 


EXAMINATION OF THE SMALL INTESTINE* 


A PRELIMINARY REPORT 


By SYDNEY WEINTRAUB, M.D., and ROBERT G. WILLIAMS, M.D. 
Department of Radiology, The New York Hospital, Cornell Medical Center 
NEW YORK, NEW YORK 


AT THE present time there is no stand- 
ardized technique for the roentgen- 
ologic examination of the small intestine, 
and each roentgenologist has more or less 
his own method of procedure. Hodges, 
Rundles and Hanelin? for instance, advise 
one, two and a half, and five hour abdom- 
inal films for the initial examination of the 
small intestine with a second more detailed 
study when indicated. Schatzki* recom- 
mends the small intestinal enema first 
described by Pesquera? in 1929. Although 
this method is rapid, and good visualization 
of the small intestine is obtained, it neces- 
sitates the passage of a duodenal tube, and 
is practical only in selected cases. Golden! 
examines the entire small intestine by 
means of roentgenograms taken at half 
hour intervals supplemented by roentgenos- 
Copy and spot films as indicated. Even 
though the incidence of small intestinal 
disease 1s low, every examination of the 
small intestine should be thorough and not 
a casual observation by means of one or 
two abdominal roentgenograms taken at 
irregular intervals. The principal disdvan- 
tage of any thorough examination is that 
it requires time-consuming efforts on the 
part of the patient, the roentgenologist, the 
technician, and the roentgen department. 
This is an important consideration when 
large groups of patients are examined. 
With all present routine methods of small 
intestinal examination, the time involved 
Is from three to six hours and frequently 
longer. With a rapid method of examina- 
tion, this time factor, and the expense ele- 
ment as well, would be decreased, and 
there would be more incentive for more 
frequent investigations of the small intes- 
tine. 


METHOD AND RESULTS 


In 1941, one of us (S. W.) noted the 
effect produced by an iced drink after a 
full meal, namely, a marked increase in the 
motility of the contents of the gastro- 
intestinal tract with resultant diarrhea. 
Some investigations along this line were 
conducted by him at that time, which 
showed roentgenographically that ice 
water, given after a barium-water meal, 
produced a marked acceleration of the 
movement of the meal through the small 
intestine. We verified these findings in a 
number of normal cases and found that in 
about 50 per cent the head of the barium- 
water meal reached the cecum in one-half 
hour or less. This procedure was unsatis- 
factory because there was incomplete filling 
of the small intestine and distortion of the 
mucosal pattern. We then conducted small 
intestinal studies on 9o normal cases using 
a cold weak solution of sodium bicarbonate. 
With this method the motility of the gastro- 
intestinal tract was increased above that 
obtained with cold water alone, but again 
the mucosal pattern of the small intestine 
was unsatisfactory. We then decided to 
use a barium-normal saline meal rather 
than a barium-water meal. One of the func- 
tions of the small intestine is to make hy- 
pertonic or hypotonic solutions isotonic. 
It would be expected that with a barium- 
isotonic normal saline meal the small in- 
testine would have less work to do, and 
consequently the transit time would be de- 
creased, and the mucosal pattern would be 
more normal. Golden! employs a barium- 
saline mixture in gastrointestinal exami- 
nations because of its more physiologic ac- 
tion. Accordingly, we determined the com- 
parative motility of a barium-saline meal 


* Presented before the New York Roentgen Society, New York, on January 19, 1948, and before the Forty-ninth Annual Meeting, 


American Roentgen Ray Society, Chicago, Ill., Sept. 14-17, 1948. 
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TABLE I 


PROGRESSION OF BARIUM-WATER MEAL THROUGH 
SMALL INTESTINE IN ONE HOUR IN 107 
NORMAL CASES 








Position of Head Number | Per Cent 
of Meal 6€ | ^. | of Cases | of Cases 
Jejunum 32 30 
Proximal ileum 19 18 
Distal ileum 32. 30 
Cecum and beyond 24 22 
Tase II 


PROGRESSION OF BARIUM-SALINE MEAL THROUGH 
SMALL INTESTINE IN ONE HOUR IN II4 
NORMAL CASES 











Position of Head Number | Per Cent 

of Meal^-^ ^*.| of Cases | of Cases 
Jejunum 8 7 
Proximal ileum 21 18 
Distal ileum 24 2I 
Cecum and beyond 61 54 


and a barium-water meal. First, using a 
barium-water meal, routine one hour roent- 
genograms were taken as part of upper 
gastrointestinal tract examinations. The 
results are shown in Table 1. Note that in 
22 per cent of 107 normal cases, the head 
of the barium-water meal has reached the 
cecum in one hour. Next, using a barium- 
normal saline meal, one hour abdominal 
roentgenograms revealed results as shown 
in Table 11. Note that in 54 per cent of 114 
normal cases the head of the barium-normal 
saline meal has reached the cecum in one 
hour. 

It is apparent, then, that a barium-saline 
mixture passes through the small intestine 
more rapidly than does a barium-water 
mixture. The barium-saline meal also pro- 
duces less distortion of the mucosal pattern, 
and more adequate filling of the small in- 
testine. 

To utilize the accelerating effect of both 
saline and of a-cold liquid, we devised the 
following technique of small intestinal ex- 
amination and present it as a practical 
and accurate method. 
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IECHNIQUE OF RAPID METHOD OF 
SMALL INTESTINAL EXAMINATION 


I. Roentgenoscopic and roentgenographic 
examination of the esophagus, stomach and 
duodemum (using 4 oz. barium and 4 oz. iso- 
tonic normal saline at room temperature). 

2. Patient drinks 8 oz. of ice cold normal 
saline. 

3. 14 by 17 inch abdominal film taken at five 
minutes.* 

4. Patient drinks a second 8 oz. of ice cold 
norma! saline immediately after the five minute 
film. 

5. 14 by 17 inch abdominal film taken at 
fifteen ninutes.* 

6. 14 by 17 inch abdominal film taken at 
thirty minutes.* 

7. All three abdominal films are shown “wet” 
to the roentgenologist who roentgenoscopes 
and takes spot films of suspicious areas, or if 
the head of the meal has reached the cecum, 
may roentgenoscope and spot the terminal 
ileum. 

8. If the head of the meal has not reached 
the cecum, additional films are taken at half 
hour intervals until it has. The roentgenologist 
then rcentgenoscopes and takes spot films as 
indicated. 


The results of this method in 87 normal 
and 17 pathological cases are shown in 
Table :r. Note that of 87 normal cases, in 


Tasis III 


RESULTS OF RAPID METHOD OF SMALL INTESTINAL 
=XAMINATION IN 87 NORMAL AND 17 
PATHOLOGICAL CASES 





Head o“ Barium-Saline 


Mea! in Cecum Normal : je 
or Beyond ogical T 
1 hour or less 72 (83%) g 
4 to í hour 6 (7%) 2 
More than 1 hour 9 (10%) 7 





+ Pathological cases: 
2— chronic duodenal ulcer 
2—sprue 
2— sarcoma second duodenum 
£— "deficiency" states 
3— active duodenal ulcer 
3— -egional ileitis 
I— ilcerative colitis 


* Note shat all times are taken from the time of drinking of 
the first 8 oz. of the ice cold normal saline. 
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72 (83 per cent) the head of the barium- 
saline meal had reached the cecum in one- 
half hour or less. In an additional 6 cases 
(7 per cent) the meal had reached the 
cecum in one-half to one hour. Thus, out of 
87 normal cases, the head of the barium 
meal reached the cecum in one hour or less 
in 78 (go per cent). In only 9 (10 per cent) 
did 1t take more than one hour for the head 
of the meal to reach the cecum. The muco- 
sal pattern, in all cases, was as good as that 
obtained on routine small intestinal ex- 
aminations and in several cases, much 
better, especially in the terminal ileum 
where there was a more even distribution of 
barium. In 42, or about 5o per cent, of the 
total number of normal cases the barium 
had entered the cecum in five to fifteen 
minutes. In several instances the head of 
the meal had reached the descending colon 
or rectum at fifteen minutes. In Io out of 
17 pathological cases the head of the meal 
reached the cecum in one hour or less. Most 
"deficiency patterns" or more properly 
called "'disordered motor function pat- 
terns" were associated with a delay in pas- 
sage of the barium meal through the small 
intestine, and all cases of regional enteritis 
showed no appreciable delay. 


REPORT OF CASES 


Case r. Male, aged fifty. No clinical evidence 
of organic disease in gastrointestinal tract. This 
was a routine work-up. Small-intestinal study 
with the rapid method shows no evidence of 
disease and the head of the meal has reached 
the cecum in thirty minutes (Fig. 1, 4, B, C). 


Case 11. Male, aged forty-three, with known 
duodenal ulcer for twenty years admitted be- 
cause of abdominal pain, tarry stools, and 
clinical evidence of vitamin deficiency. Gastro- 
intestinal series with rapid small bowel exami- 
nation shows a deformed duodenal bulb with a 
niche. A "deficiency pattern" is demonstrated 
with the head of the meal in the cecum in sixty 
minutes (Fig. 2, 4, B, C, D). The deficiency 
state was believed due to inadequate diet in 
the presence of long standing duodenal ulcer. 


Case mt. Male, aged fifty-seven, admitted 
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because of weakness and copious, foul-smelling 
stools. Gastrointestinal series with rapid small 
bowel study shows abnormal small bowel pat- 
tern characterized by coarsening of mucosal 
folds, segmentation and dilatation with delay in 
transit time (Fig. 3, 4, B, C, D). Laboratory 
studies established the diagnosis of non-tropical 
sprue (total fat in stool—37.6 per cent of dry 
weight). Patient was treated with vitamins, 
high caloric, low fat diet, liver extract, and folic 
acid with marked clinica] improvement. 


Case 1v. Male, aged thirty-six, with anemia 
for two years for which he had a splenectomy 
at another hospital. No history of any gastro- 
intestinal symptoms. Gastrointestinal series 
with rapid small intestinal study reveals con- 


stant filling defect in the proximal jejunum, 


interpreted as carcinoma (Fig. 4, 4, B, C). 
Laparotomy was performed and an adenocarci- 
noma of the proximal jejunum was found. 


Case v. Male, aged twenty-five, first ad- 
mitted in 1946 because of diarrhea of three 
years’ duration. Gastrointestinal series with 
small intestinal study by means of hourly films 
showed terminal enteritis. Under medical treat- 
ment he gained weight and diarrhea decreased. 
Gastrointestinal series using barium-water 
meal with small intestinal study by means of 
hourly films was done on June 2, 1947, and 
showed no appreciable change. Figure 5, 4, B 
and C show the appearance of the small intes- 
tine at four, five and six hours. During the next 
six months, be showed no change clinically and 
received no additional treatment. Gastrointes- 
tinal series with rapid small intestinal study was 
done on January 5, 1948 (Fig. 5, D, E, F). The 
lesion is well demonstrated and spot roentgeno- 
gram (Fig. 5, G) shows the extensive involve- 
ment with polypoid changes in the mucosa of 
the terminal ileum. 


DISCUSSION 


By using a barium-normal saline mixture 
as the contrast medium followed by ice 
cold normal saline, we were able to obtain 
a marked decrease in the transit time of the 
meal through the small intestine without 
distorting the mucosal pattern. In many 
cases the mucosal pattern was more clearly 
delineated, and there was more complete 
filling of the entire small intestine than 
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Fic. 1. Case 1. Normal small intestinal 
study. The head of the meal has reached 
the terminal ileum in five minutes (4), 
the cecum in fifteen minutes (5), and 
the hepatic flexure in thirty minutes (C). 
Note: A normal small intestinal pattern 
demonstrated. 


that obtained by the hourly film technique. hour. In pathological cases, the rate of 
In 9o per cent of the normal cases studied, transi- was also accelerated without sacri- 
the examination was completed in one  ficing the appearance of the lesions. 
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Fic. 2. Case 11. Chronic duodenal ulcer with activity and "defciency state." The head of the meal is in the 
distal jejunum in five minutes (4), with little further progression of the meal in fifteen minutes (B) and 
thirty minutes (C). The head of the barium meal has reached the cecum in sixty minutes (D). Note: The 
delay in transit of the meal by standards of this method. The deficiency state is recognized by the ab- 
normal pattern; coarsening of the mucosal folds, segmentation, dilatation and flocculation. 
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Fic. 3. Case 111. Non-tropical sprue. The head of the meal is in tae distal jejunum in five minutes (4), in the 
proximal ileum in fifteen minutes (B), and is still in the ileum at thirty minutes (C). The head of the meal 
has finally entered the cecum at 150 minutes (D). Note: The lay in transit of the meal by standards of 


this method, abnormal small intestinal pattern characterized by extensive dilatation, segmentation and 
flocculation most marked in the jejunum and proximal ileum. 
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It iswell known that in “deficiency states” 
or “disordered motor function patterns" 
and in sprue, there is a marked delay in the 
passage of the barium through the small 
intestine. We found this to be true with 


Fic. 4. Case 1v. Adenocarcinoma of the 
proximal jejunum. The head of the meal 
is in the jejunum in five minutes (/4), 
further progression at fifteen minutes 
( B) and the head of the meal has reached 
the cecum at thirty minutes (C). Note: 
The normal transit time of the barium 
meal and the demonstration of a con- 
stant filling defect in the proximal 
jeyunum. The remainder of the small in- 
testinal pattern is normal. 


our method of examination, but the delay 
is only relative. For instance in one case 
of sprue (Case 111), the head of the meal 
reached the cecum in 150 minutes. With 
the hourly method of examination it would 
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Fic. 5. Case v. Regional enteritis. (4), (B) and (C), four, five and six hour roentgenograms of examination of 
June 2, 1947. The head of the meal is in the transverse colon at six hours. (D), (E), (F) and (G), five, fifteen 
and thirty minute roentgenograms of examination of January 5, 1948, and spot roentgenograms of ter- 
minal ileum. The head of the meal has reached the descending colon at fifteen minutes and the rectum at 





thirty minutes. Note: There is better demonstration of the pathological areas with the rapid method than 
with the hourly film method. The "string sign," and abnormal dilatation of the ileum are well shown on 
the fifteen and thirty minute films and on the spot films taken during fluoroscopy at thirty minutes. The 
fifteen minute films show further advance of the barium meal than does the six hour film. 


have taken six to eight hours. Tumors of are better shown with the rapid method, 
the small intestine can be well demon- and no delay in transit time is noted. In 
strated with the rapid method (Case 1v). Case v, for example, the fifteen minute 
In our cases of regional enteritis the lesions film of the rapid method is superior to the 
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six hour film of the hourly method. 

The physiological basis of this rapid 
method has not been fully investigated as 
yet, but we feel that there are three main 
factors to be considered: (1) the accelerat- 
ing effect of the increased mass of solution 
(total of 24 oz.) and the dilution of the 
barium meal; (2) the stimulation of peri- 
stalsis by a cold solution, and (3) the more 
physiologic action of a normal saline solu- 
tion as compared to that of a water solu- 
tion. With the more dilute barium mixture 
there 1s less dehydration and consequently 
less clumping of the barium and better 
filling of the small intestine, particularly 
of the terminal ileum. 


SUMMARY 


1. A rapid and practical method of roent- 
genologic examination of the small intestine 
has been presented. 

2. In go per cent of the 87 normal cases 
studied with this method, the barium meal 
reached the cecum in one hour or less. The 
entire small intestine was delineated satis- 
factorily, and the normal mucosal pattern 
was not disturbed. 

3. In 17 cases in which lesions were 
present, they were demonstrated equally 
as well with this method, and in some 
cases better than with the hourly technique. 


ADDENDUM 


Since submission of this paper further clini- 
cal studies with the rapid method showed that 
in 9I per cent of 235 normal cases the head of 
the meal reached the cecum in one hour or less. 
In 46 abnormal small intestinal cases the lesions 
were as well demonstrated with this method 
and in several instances were shown to better 
advantage than with the hourly film method 
Physiologic studies showed that the principal 
factor in this method is the action of a cold 
solution in relaxing gastric tonus and opening 
the pylorus. This accelerating action of a cold 
solution has been evaluated by Gershon-Cohen, 
Shay and Fels.? 


New York Hospital 
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DISCUSSION 
Dr. Ross Golden, New York. Drs. Weintraub 


and Williams have presented a new method for 
the examination of the small intestine. They 
remark that there is no standard technique for 
the study of the small intestine. Many years 
ago, Pendergrass suggested 5 oz. of barium in 
distilled water as a standard barium meal. For 
him, this was a standard technique. We used 
it for 2 number of years, and then decided to 
try normal saline as a more logical medium 
from the physiological point of view, and 
through experience this has become standard 
for us. Dr. Pendergrass tried using normal 
saline aad did not like it because he thought 
it made the transit time too short. What we 
like sometimes depends upon what we are used 
to. Te me, it seems more important for each 
of us t use a technique the results of which we 
understand than for all of us to use exactly the 
same technique. 

Drs. Weintraub and Williams compared their 
"rapid method" using cold saline to the dis- 
tilled water medium at room temperature. It 
is not surprising that barium with cold saline 
goes through the intestine faster than barium 
with distilled water at room temperature be- 
cause 3 saline preparation at room temperature 
goes through faster than barium in distilled 
water. Using this saline suspension at room 
temperature the barium reaches the cecum in 
one to one and a half hours in many cases. 
Inasmuch as Drs. Weintraub and Williams 
have their standards well set up for the cold 
saline method it would be interesting for them 
to compare it with the saline method at room 
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temperature. However, when barium enters the 
cecum, the examination is not necessarily over. 
The cecum is not always well filled at first and 
its appearance temporarily may not be normal. 
Furthermore, it 1s important to determine 
whether an apparent defect in any portion of 
the small intestine persists. Evidence of a dis- 
order of the motor function of the intestine may 
be delayed. Furthermore, it is important to ob- 
serve the effect of food on the intestine. After 
barium enters the cecum, we give a glass of 
milk. This is not only a food, but it is also one 
of the commonest of allergens. In a number of 
instances an overactive response has led to a 
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suggestion that milk allergy might play a role 
in the clinical problem. If these points are 


borne in mind, I see no objection to the use of * 


a large quantity of ice cold saline to hurry the 
barium along. We have used this Weintraub 
and Williams technique in a few cases and 
believe that it will probably prove in the long 
run to be a time saver. In cases of disordered 
motor function due to hypoproteinemia and 
edema, a tumor mass may not be outlined un- 
less the barium is forced along rapidly and 
gives a continuous filling in spite of segmenta- 
tion. This method may replace the small in- 
testinal enema for this purpose. 
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THE PROCUREMENT AND CRITICAL APPRAISAL OF 
THE WIDTH DIAMETER OF THE MIDLINE 
RETROGASTRIC SOFT TISSUES 


By M. H. POPPEL, M.D., F.A.C.R., A. -HEINMEL, M.D., and 
E. MEDNICK, M_D. 


NEW YORK, NEW Ye 2& 


T main purpose of this paper is to 
describe and to illustrate how the 
simple barium opacified stomach can be 
utilized to obtain the midline width of the 
retrogastric soft tissues if used in con- 
junction with the proper roentgen pro- 
jections, posture and position. 

In 1934 Engel and Lysholm described gas- 
tric pneumography. They filled the stomach 
with air or gas and took translateral films 
with the patient in the prone position. The 
air by rising would approximate the pos- 
terior wall of the stomach to the retrogas- 
tric soft tissues. Since that time the method 
has been used to a limited extent, either 
utilizing a small caliber stomach tube or 
effervescent powders. The stomach tube 
method, while unpleasant from the patient’s 
standpoint, had the advantage of permit- 
ting withdrawal of residual stomach fluid. 
It also controlled the amount of air ad- 
ministered and permitted decompression if 
the patient became uncomfortable. Never- 
theless, unintentional overdistention has 
been the cause of perforation of some exist- 
ing ulcers. Often it was found that the air 
or gas failed to distinctly outline the pos- 
terior stomach wall and that the routine 
study with barium sulphate was inter- 
fered with. 

Engel and Lysholm stated that the retro- 
gastric soft tissues are equivalent in thick- 
ness to the anteroposterior diameter of the 
lumbar body at any level measured and 
that any increase in this thickness would 
be pathologic. Critical appraisal, however, 
even after applying proper correction for 
habitus, posture, height, weight, age, sex, 
respiratory state, stomach filling state sid 
other possible variables, has convinced us 
that such is not true, because the posterior 
wall of the stomach varies considerably as 
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regar s its relationships. The cardia, and 
in sore, a considerable portion of the body 
or even the entire pylorus, may be to the 
left cf the midline lying in the left para- 
sagittal region in the plane of the lower pos- 
terior-ribs and musculature of the left lateral 
gutte- [n such cases, in order to obtain the 
retroc astric soft tissue thickness, one would 
need : measurement to the posterior abdom- 
inal wall along the recessed gutter and not 
to the midline lumbar bodies. 

We have abandoned the use of air and 
have = xbstituted barium sulphate. This has 
necess tated that the patient's position be 
reversed from prone to the supine in order 
to bri-g the posterior wall of the stomach 
as close as possible to the spine, utilizing 
the waight of the barium in the stomach. 
Thus -he passage of a stomach tube is ob- 
viatec and the procurement of the routine 
films 5 not interfered with. Accordingly, 
our n-thod consists of the administration 
of an crdinary barium sulphate mixture 
and the taking of translateral (left to right) 
and ar teroposterior views. It is very impor- 
tant t- fill the stomach completely and to 
obtair the exposures immediately, espe- 
cially zhe translateral, in order to avoid 
gravitation of the barium into the cardia. 

Firs, the translateral view is taken. Next 
withor t moving the patient and immedi- 
ately -fter, in the same respiratory phase, 
the anteroposterior view is obtained. Thus 
a corre ated biplane study is accomplished 
and ersors due to change in position, posture, 
respirz-ion and the state of stomach filling 
are av- rled. 

It is obvious that if any measurement is 
to be valid it must be taken from the 
postero: wall of only that portion of the 
stomac è that crosses the midline to the 
anteric- vertebral margin at the level of 





Fic. 1.* The various normal forms of habitus are illustrated in the anteroposterior and supine translateral 
projections: 4 and B, hypersthenic; C and D,sthenic; E and F, hyposthenic. These two films also illustrate 
how to obtain the vertical indicator (V./.) by measuring the mid-distance between the lesser and greater 
curvatures of that portion of the stomach crossing the midline in the anteroposterior view. It is seen to be at 
the mid-level of the fourth lumbar body. This is then transposed to the exact vertebral level on the trans. 
lateral and a perpendicular line from the anterior surface of the body to the nearest portion of the stom- 
ach is drawn. This is the retrogastric diameter (R.G.D.) in the midline. 


* The illustrations were prepared by Mr. Sidney Shapiro. 
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Fic. 2. This case illustrates the erroneous concept of measur.ng any other distance but the midline diam- 
eter. Ordinarily, this case would be considered abnormal, but measurement of the midline retrogastric 


diameter will show it to be normal. 





Fic. 3. This case shows an increase in the retrogastric midline soft tissue diameter due to cancer of the 
pancreatic head. Note the fistula from the preysloric region to the pancreas. 


crossing, otherwise the measurement would 
be an oblique one and it would be measuring 
the distance from a midline structure (ver- 
tebral bodv) to a portion of the stomach 
away from its anterior surface and there- 
fore not related to it. 

The anteroposterior view 1s the orienta- 
tion film and is specifically taken to deter- 
mine the exact vertebral body level at 
which any protion of the stomach crosses 


the m «Fine. This is resolved to a point by 
mid-d:stance between the lesser and greater 
measuring the curvatures of that portion of 
the stem ach crossing the midline. This point 
is called the vertical indicator. When it 1s 
applied to the translateral view one can 
accurately plot the midline retrogastric 
diameter at the proper vertebral level. 
Now if the original postulate of Engel 
and Lysholm is applied it will be found to 


Vor. 61, No. 1 


Width Diameter of the Midline Retrogastric Soft Tissues $9 





Fic. 4. This case shows no increase in the retrogastric midline diameter because the lesion does not possess 
any significant midline component. It does show an indenture upon the posterior wall of the stomach 
body and fundus, due to a cyst of the pancreatic body and tail. 


be effective, i.e., "that the retrogastric soft 
tissues are equivalent in thickness to the 
anteroposterior diameter of the lumbar 
body at any level measured," provided one 
has ascertained what part of the stomach 
crosses the midline, at what vertebral level 
it crosses and then restricts the retrogastric 
measurement to this level only. 

It must be borne in mind that the method 


is not infallible and that errors have been 
made. Holm found that extreme obesity, fat 
pads in the lesser sac and ascites may 1n- 
crease the retrogastric soft tissue measure- 
ment. 

An increase in the midline retrogastric 
diameter cannot be translated into any one 
pathological entity in the absence of calci- 
fications or other local distinguishing fea- 





FIG. 5. 


This case shows an increase in the midline retrogastric diameter due to metastatic nodes from a 


seminoma of the testicle. 


60 


M. H. Poppel, A. Sheinme! and E. Mednick 


JANUARY, 1949 





Fic. 6. This case of Hodgkin’s disease shows multiple small mientures from enlarged retroperitoneal nodes 
upon the posterior wall of the body of the stomach, which s to the left of the midline. There is no increase 
in the retrogastric midline diameter because the lesion doesr-ct possess any significant midline component. 


tures. The presence of disease elsewhere, as 
illustrated in Figures 5 and 6, aids in the 
correlation. Usually it simply indicates 
pathological enlargement of the normal re- 
gional structures (such as enlargement of 
the pancreas due to acute inflammation or 
tumor) or to the formation of adventitious 
extrapancreatic retrogastric mass or masses 
(such as retroperitoneal lymphosarcoma). 

The corollary is also true that a normal 
midline retrogastric diameter does not ex- 
clude a retrogastric mass farther to the left. 
This is possible if the mass does not have 
any significant midline component. 

At times it is not possible to obtain a 
midline retrogastric diameter for the simple 
reason that the stomach is entirely on the 
left. In such cases any attempt at measure- 
ment is obviously discouraged. 

Likewise the presence of a localized, 
lobulated or generalized indenture on the 
posterior wall of any part of the stomach is 
significant in itself and does not have to be 


contrmed by measurements of any kind. 


M. E. Poppel, M.D. 
114 Ezst sath St. 
New York 22, N. Y. 
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BONE SCLEROSIS IN LEUKEMIA AND 
IN NON-LEUKEMIC MYELOSIS* 


By FRANK WINDHOLZ, M.D., 


and SIDNEY E. FOSTER, 


M.D. 


SAN FRANCISCO, CALIFORNIA 


SSEOUS manifestations of leukemia 

are mostly destructive lesions. In 
many instánces, however, bone formation 
prevails instead of the absorption. 

The significance of pathological bone 
formation in leukemia is but little under- 
stood. Although extensive investigations 
have been carried out on bone sclerosis as- 
sociated with disturbances of blood forma- 
tion, these studies have been more or less 
limited to cases of chronic non-leukemic 
myelosis. In this condition massive skeletal 
M is frequent. Records of bone sclero- 
sisin monocytic, lymphatic and myeloid leu- 
kemias, and in aleukemic lymphadenoses 
are rare.?:3.6,8,20,40,42 

Due to the scarcity of observations and 
because of the light which the knowledge 
of bone sclerosis in leukemia may throw on 
similar, still unexplained, bone changes in 
chronic non-leukemic myelosis, a further 
clarification of the subject seems war- 
ranted. 

The diagnostic significance of the roent- 
gen signs must also be studied. The pres- 
ence of bone changes in living persons can 
be diagnosed only by roentgen examination. 
Roentgenological findings may be decisive 
in cases of leukemia where results of clinical 
and laboratory examinations are not char- 
acteristic. In aleukemic leukemia, bone 
changes are suggestive before the blood or 
clinical picture is diagnostic. 

The purpose of this article is to present 
roentgenological findings of bone sclerosis 
in leukemia and aleukemic leukemia and 
in non-leukemic myelosis, and to correlate 
them with their clinical and patho-anatomi- 
cal fundamentals in a further effort to 
clarify the subject. 





MONOCYTIC LEUKEMIA 
The study of bone changes in this disease 
Is Interesting not only because of their 


rarity (we found only 2 records of such oc- 
currences), but also because of the biologi- 
cal difference of leukemic marrow in mono- 
cytic leukemia from that in all other forms 
of leukemia. Bone forming impulses of the 
medullary parenchyma in monocytic leu- 
kemia have to be investigated on the basis 
of this specific biological property of mono- 
cytic proliferations (see later). We observed 
3 cases of monocytic leukemia with roent- 
aoea densities in partsof theskeleton. 

Roentgenograms of our first patient 
(Case 1) showed increased density of both 
humeri and femora. (We shall refer to this 
distribution of bone changes as "poly- 
ostotic" sclerosis.) In addition, signs of 
periosteal bone formation were evident 
(Fig. 14). In our second case (Case 11) 
monocytic leukemia was associated with a 
cancer of the prostate and diffuse condensa- 
tion of parts of the skeleton (Fig. 2). 
Microscopical examination revealed that 
many of the bone densities were consistent 
with bone forming tumor metastases. 
Several sclerotic areas, however, con- 
tained no metastases, but monocytic pro- 
liferations intermingled with fibrosis of 
the marrow. In our third case (Case 11) 
roentgen signs of diffuse densities were 
seen in proximal portions of both humeri 
and in distal areas of both femora 
(Fig. 3). 

Microscopic studies indicated that in 
monocytic leukemia pathological bone tis- 
sue develops in the medullary cavity as a 
direct metaplasia of intercellular reticulum 
or collagenous structures into woven mem- 
branous bone lamellae (Fig. 18 and 1C). 
The fibrils, preliminary to bone formation, 
are furnished by cellular activity of the 
leukemic tissue." In this regard, bone 
format:on in monocytic and, as we shall see 
later, in all other forms of leukemia, is dis- 


* From the Department of Medicine (Radiology), Stanford University School of Medicine, San Francisco, California. 
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tinctly different from bone formation in 
systemic and localized diseases, where bone 
tissue is laid down as the result of patho- 
logical activity of the osteogenic paren- 
chyma (Paget's disease, hyperparathyroid- 
ism, bone cysts, osteogenic sarcoma, etc.). 
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bone changes in the vicinity of destruction. 
Marchal, Mallet and Deprez? published 
the second recorded observation in 1945. 
Roer-zenograms revealed large areas of 
bone destruction in the cranial vault. The 
authers considered their case a "forme os- 


Fic. 14. Case 1. Monocytic leukemia. Roentgenogram of right humerus 


showing thickening of cortex, periosteal bone shells, partial obliteration 
of the medullary cavity. B.V. F., male, aged eight weeks (No. 246224). 
Nodules on skin (monocy~c infiltrates), hepatosplenomegaly and 
lymphadenopathy. Red bloc cells 2.15 million, hemoglobin 6.42 gm. 
per cent; white blood cells | *,-o0, with 60 per cent monocytes, 2 per 
cent monoblasts, 12 per cent pə» ymorphonuclears, 1 per cent eosinophils, 
18 per cent lymphocytes, 1 “er cent normoblasts per 100 white cells. 
Death following remarkable emission for six months. 


Fic. 18. Case 1. Photomicr»zraph X70 from proximal metaphysis 


of right humerus. Van Giescm stain. Monocytic proliferation in right 
lower corner. Replacement «t leukemic tissue by fibrous structures iu 
middle of photomicrograph. i'estroyed old bone lamella on left lower 
side. Newly formed bone sp :ules in fibrous tissue in left upper and 
middle part of photomicrogr. ph. 


Fic. 1C. Case 1. Bone marrow n monocytic leukemia. Photomicrograph 


X 400, van Gieson stain. Leuk ric tissue is replaced by reticular and col- 
lagenous fibers. In left upper corner and left center, thickened fibers 
are seen which gradually tak- cn appearance of woven bone tissue. On 
right side apposition of new Lone structures to older lamellae is seen. 
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Although bones in monocytic leukemia 
have not been subjected to detailed study, 
several authors????9? have written that 
bone changes may occur. To the best of 
our knowledge the first case was de- 
scribed by Kositchek? in 1943. Translucent 
bone lesions of a destructive character were 
seen 1n this case in many parts of the skele- 
ton of a nineteen year old boy. Most trans- 
lucent areas were surrounded by dense 


bony margins, indicating proliferating 





seuse ie leucémie chronique à mono- 
cytes.” Biopsy taken from the area of de- 
struct m revealed, however, not mono- 
cytic »ut lymphocytic proliferations. The 
bone -h^anges in this case need further 
clarification. 

Our Case m is similar to the recently 
published findings of Bersack and Fein- 
stein.‘ In their observation osteosclerosis in 
a case oi cancer of the prostate was partly 
due tc tocal fibrosis in the marrow. The 
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patient was not afHicted with leukemia. 
Similar observation was made in Case vi 
of Sussman.? Here a malignant pleural 
mesothelioma was present with generalized 
metastases. Bone sclerosis was not due to 
?* metastases, but to fibrosis of the marrow. 

Comparing our roentgenological findings 
in 3 cases of monocytic leukemia with those 
described in myelogenous and lymphatic 
forms, we believe the difference is obvious. 
Whereas in our cases of monocytic leu- 
kemia bone formation, even though minute, 
is in the foreground, in other ‘Teukemins 
bone proliferations are exceptional. This is 
understandable if one considers that mono- 
cytes as well as their derivatives and leu- 
kemic tissues contributed by them, ex- 
hibit the capacity to form intercellular 
reticulum, while lymphoid, myeloid and 
erythroblastic cells do not have this in- 


herent property.?:1?? Since the presence of 





Fic. 2. Case 11. Monocytic leukemia. Roentgenogram 
of ribs and spine. Diffuse sclerosis of eighth rib on 
left (see arrow). Microscopically fibrosis of mar- 
row with monocytic proliferations. No tumor cells 
in this area, although patient has cancer of pros- 
tate with bone metastases. H.N., aged eighty-five 
(No. 27740). Prior, treated for cancer of prostate. 
Skin iniilttanes. ulcers in mouth. Blood count: red 
blood cells 2.3 million, hemoglobin 34 per cent; 
white blood cells 66,000 with 40 per cent poly- 
morphonuclears, 12 per cent lymphocytes, 37 per 
cent monocytes, and 10 per cent monoblasts. At 
autopsy extensive monocytic infiltrates in liver, 
spleen, lymph nodes, hypophysis, kidney, skin and 
bone marrow. Many of bony densities are tumor 
metastases, others (eighth rib) caused by bone for- 
mation in fibrous monocytic marrow. 
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Roentgeno- 


Monocytic leukemia. 
grams of lower ends of both femora revealed coars- 
ening of spongy bone structures, thin cortex, in- 
creased density of medullary cavity and of lateral 
portions of both epiphyses. Dense transverse lines 
are seen in metaphyseal areas. W.T., aged three 


Fic. 3. Case II. 


(No. Ag6992). Periods of lymphadenopathy, ec- 
chymoses, hepatosplenomegaly, ulcers in mouth. 
Red blood cells 2.8 million, hemoglobin 44 per 
cent, white blood cells 27,000, with 18 per cent 
monocytes, £o per cent monoblasts, 21 per cent 
immature stem cells, 3 per cent neutrophils and 7 
per cent lymphocytes. Vital staining shows mono- 
cytic granules. 


intercellular reticulum predisposes bone 
formation, it is understandable why bone 
sclerosis is more frequent in monocytic than 
in all other forms of leukemia. 

The number of our observations is not 
large enough to permit generalizations as 
to what extent bone formation can be con- 
sidered as a characteristic feature in mono- 
cytic leukemia. Yet our microscopical 
studies revealed that the tissue changes in 
the bone marrow, which are the precursors 
to bone formation, are regular constituents 
of the monocytic form of leukemic pro- 
liferations. 
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It is also remarkable to realize the differ- 
ence in bone changes in leukemic and 
aleukemic forms of monocytic leukemia. 
Whereas in lymphatic and myelogenous 
leukemias the aleukemic forms exhibit a 





F1G. 44. Case 1v. Lymphatic leukemia. Roentgeno- 
grams of lower left forearm (slightly enlarged) 
show coarsening and thickening of spongy struc- 
tures and cortex. Faint periosteal ossification on 
radial aspects of the cortex of radius (see arrow). 

Fic. 48. Case tv. Bones of the pelvis are denser than 
in normal conditions. Structure is somewhat irreg- 
ular due to narrowing of marrow spaces and 
thickening of bony trabeculae. W.G.P., male, aged 
sixteen. (No. 216040). Muscle and joint pains, 
splenomegaly, lymphadenopathy. Red blood cells 
3.7 million, white blood cells 45,000, with 1 per 
cent neutrophls, 1 per cent eosinophils, 3 per cent 
myelocytes, 17 per cent lymphocytes, 78 per cent 
lymphoblasts. No autopsy. 


greater tendency toward production of 


bone (see later), it seems that osseous 
changes in aleukemic reticulosis (aleukemic 
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form ot monocytic leukemia) are more 
frequeitly destructive. Further observa- 
tion rcveals, however, that in certain con- 
ditions bone forming properties of mono- 
cytic and histiocytic proliferations can also 
be demonstrated in the presence of bone 
absorption in hyperplastic and neoplastic 
lesions of aleukemic  reticulo-endothe- 
liosis.™ ° Feher presented skull roent- 
genog-ams of a child suffering from aleu- 
kemie reticulosis. A small, highly radio- 
sensit-ve area of bone destruction was ex- 
hibite 1. However, most of the bones of the 
vault revealed diffuse thickening of spongy 
bone lamellae, producing roentgen signs of 
sclerosis of the diploé. 


LYMPHATIC LEUKEMIA 


Roentgenological signs of bone changes 
exhib ted in lymphatic leukemias are caused 
as a rule by destructive lesions. They con- 
sist o. pin-point, punched-out areas in the 
corte- of long bones and skull, erosions at 
the irner aspect of the cortical layers, and 
trans "crse rarefied areas near the epiphysis. 
Occasionally, periosteal ossification is as- 
sociated with the above changes. 

Signs of bone formation are more fre- 


quen. in aleukemic forms of lymphatic 
leukemia than in leukemic forms.®3!4! 


Bone sclerosis is very rare in the presence 
of leukemic lymphatic leukemia.” 3:6:18.42 

W- had the opportunity to study 5 
cases of lymphatic leukemia with prolifera- 
tive vone changes. In one of these instances 
a trie leukemia was present. The four 
othe `s were aleukemic lymphadenoses. 

Im the case of the leukemic lymphatic 
leuk -mia (Case 1v), the entire skeleton was 
denser than normal (Fig. 44 and 4B). 
We propose to denominate such distribu- 
tions of bone sclerosis as "'panostotic" 
sclerosis. Irregularities of nacelle struc- 
ture, spotty condensations, and coarsening 
of dense trabeculae were seen in vertebral 
bod es, pelvis (Fig. 4B), ribs,and long bones. 
Permsteal bone formation was displayed at 
the listal end of the left ulna (Fig. 477) and 
of tae right humerus. 
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Fic. £74. Case v. Aleukemic lym- 
phatic leukemia with diffuse 
condensation of left humerus, 
disappearance of cortex and 
marrow cavity and splitting of 
cortex at the proximal diaphy- 
sis. Translucencies are seen in 
proximal portions of the radius 
and ulna. E.F., male, aged ten 
(No. 213153). Fever (consid- 
ered rheumatic), bone and Joint 
pains. Red blood cells 4.8 mil- 
lion, hemoglobin 67 per cent; 
white blood cells 7,400 with 46 
per cent polymorphonuclear 
neutrophils, 50 per cent lym- 
phocytes, I per cent monocytes, 
I percent eosinophils. In terminal 
stage 73 per cent lymphocytes 
and 26 per cent immature cells, 
thought to be lymphoblasts. Autopsy: Many organs, including liver and spleen, are infiltrated 
-by cells in appearance of larger lymphocytes. Many ulcers were found in the intestinal tract and a 
cardiac malformation was present. 


Fic. 5B. Case 1v. Fibrous aplasia of bone marrow. Photomicrograph X75. Hematoxylin-eosin. The marrow 
cavity is filled by fibrous tissue contributed by fibrocytes, intercellular collagenous fibers, capillary blood 
vessels, mast cells, small groups of lymphocytes. Metaplastic bone formation is indicated by arrows. / 
few fat cells are seen in left lower corner. 

Fics. 5C and sD. Case iv. Photomicrographs X400. Hematoxylin-eosin. Fibrous marrow in aleukmic lym- 
phatic leukemia. Numerous spindle shaped fibrocytes and intercellular fibers seen in close relationship to 
newly formed (pink) bone structures in left center. Isolated lymphoid cells, megakaryocytes, and small cell 
groups are spread over the section. 
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Fic. 64. Case vi. Aleukemic lymphatic leukemia. 
Roentgenogram of the distal end of the left femur 
(slightly enlarged), showing thickening of trabecu- 
lar structure and bony proliferation in inner aspect 
of the cortex (on right). T.C., male, aged sixteen 
(No. 230239). Weakness, fever, dyspnea. Red 
blood cells 1.1—3.47 million, hemoglobin 20-60 per 
cent; white blood cells 600-2,900 with 81-88 per 
cent lymphocytes and many primitive lympho- 
blasts. Autopsy: Spleen, liver, retroperitoneal 
nodes, bone marrow extensively infiltrated with 
lymphocytes; many necroses are seen in proliferat- 
ing lymphatic leukemic tissue. 


Fic. 6B. Case vr. Aleukemic lymphatic leukemia. 
Photomicrograph X75 from the lower end of the 
femur (hematoxylin-eosin). Marrow parenchyma 
replaced by leukemic infiltrates. Necrosis in leu- 
kemic proliferations in left upper corner and con- 
siderable increase of intercellular collagenous struc- 
tures in center of photomicrograph. Metaplastic 
bone formation partly within increased intercellu- 
lar fibers in right lower corner of photomicrograph. 
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The roentgen appearances of sclerosis in 
our 4 ebservations of aleukemic lymphatic 
leukemia were various. 

(a) *clerosis of a single bone (monostotic 
-cerosis) with splitting of cortex. Bone 
eestruction in other bones (Fig. 54) 

Case v). 

(b) 3ony proliferations on the inside of the 
-ortex of the femur, thickening of spongy 
-ructures at the femoral metaphysis 
(Fig. 677) (Case v1). 

(c) sclerosis of the diploic structures on the 
skull intermingled with small trans- 
lucencies (Fig. 777) (Case vit). 

(d) Circumscribed areas of bone formation in 
the medullary cavity of the ulna and 
periosteal ossification over the cortex of 
the femur (Fig. 8) (Case vri). 


Microscopical examination was carried 
out ir. 2 cases (v and vr) of aleukemic lym- 
phad -nosis, and in 1 case (vit) an enlarged 
lymph node was studied microscopically. 

Te histopathological appearance of 
osteczenesis was similar to that in mono- 
cytic leukemia. Here, too, bone spicules 
were formed as direct metaplasias of col- 
lagerous and reticular interstices into 
woven bone structures. As a result of this 
bonc formation, the amount of spongy 
structures was increased. 

Ir the sclerotic right humerus (Case v), 
the entire marrow parenchyma was re- 
placed by a vascular loose fibrous tissue 
contuning only small groups of isolated 
leukemic cells. The fibrous tissue was most 
den-e about capillary blood vessels and 
near the cortex at the endosteum. It seemed 
to eriginate in adventitial cells of peri- 
'ascular areas. There were microscopical 
indr-ations that the collagenous structures 
wer not produced by leukemic cells them- 
selves as in monocytic leukemia (Fig. 5B, 
$C, 34D). 

Ii our Case vi the leukemic prolifera- 
tio! s in the bone marrow revealed multiple 
areis of necrosis. In the surroundings of 
suc necrosis, the intercellular collagenous 
fibers were increased and seemed to give 
rise to the development of bony pro- 


life-ations (Fig. 6B). 
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Fic. 74. Case vir. Aleukemic lymphatic leukemia. 
Lateral roentgenogram of skull showing increased 
density of diploic structures alternating with faint 
translucencies in parietal areas of cranial vault. 
B.M., female, aged eight (No. 222385). Headaches, 
pallor, fatigue, generalized lymphadenopathy, slight 
hepatosplenomegaly. Red blood cells 1.5-2.9 million, 
hemoglobin 30-55 per cent, white blood cells 
2,920-4,000 with 75-77 per cent lymphocytes, 
many of them immature, 22 per cent neutrophils, 
3 per cent monocytes, 26,250 platelets. Lymph node 
biopsy shows reticular hyperplasia. No autopsy. 

Fic. 7B. Case vu. Aleukemic lymphatic leukemia. 
Photomicrograph X250 of enlarged axillary lymph 
node, showing proliferation of large translucent cells 
of reticular origin (left lower part of section) in ap- 
pearance of diffuse reticular hyperplasia. Few 
lymphoid cells are scattered throughout the field. 


Only an enlarged lymph node could be 
studied in Case vri. It revealed a prolifera- 
tion of reticular cells intermingled with in- 
filtrationsof lymphocytes (Fig.7B).Whether 
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Fic. 8. Case vir. Aleukemic lymphatic leukemia. 
Roentgenogram of the left elbow showing thick- 
ened cortex of the ulna and circumscribed areas of 
bony proliferation, obliterating a part of the med- 
ullary cavity. R.K., male, aged sixty-seven (No. 
252020). Aplastic type of anemia for five years, 
joint pains, hematuria, lymphadenopathy, spleno- 
megaly. Sternal biopsy shows numerous lympho- 
blasts. Red blood cells 2.8 million, hemoglobin 40 
per cent; white blood cells 3,800 with 46 per cent 
neutrophils, 2 per cent eosinophils, 50 per cent 
lymphocytes, 2 per cent lymphoblasts. No autopsy. 


this appearance of the lymph node permits 
us to draw a conclusion as to the probable 
appearance of the bone marrow cannot be 
stated. In uncomplicated lymphatic leu- 
kemia both lymph nodes and bone marrow 
are simultaneously infiltrated by lympho- 
cytes. However, in early stages of leukemic 
proliferations reticular hyperplasia may 
prevail (Stasney and Downey). 

When one reviews the clinical data of our 
observations of lymphatic leukemia, it 1s 
obvious that no relationship exists between 
the age of the patient, the blood count, the 
duration of the disease, and the type of 
bone changes present. The microscopical 
appearances were very obvious and per- 
sistent. [n places in which roentgenograms 
revealed proliferative bone changes, micro- 
scopical study disclosed the presence of 
focal fibrosis or of fibrous transformation 
of the bone marrow of an entire bone. This 
is an important finding because the general 
opinion? has been that in cases oflymphatic 
leukemia no direct increase in connective 
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tissue is observed, except in the bone 
marrow following radiation therapy. In 
bones which did not exhibit osseous pro- 





Fic. 94. Case 1. Periosteal bone formation in mono- 
cytic leukemia. Photomicrograph X75. Van Gie- 
son stain, Cortex of humerus. Leukemic prolifera- 
tion in right lower corner invades and destroys 
bone lamellae of the cortex. Destroyed area is filled 
by fibrous tissue, residues of leukemic prolifera- 
tions and newly formed bone lamellae in appear- 
ance of callus. Periosteum in left upper corner of 
section. There is no "lifting" of the periosteum 
seen by leukemic cells. 

Fic. 9B. Case v. Pericsteal bone formation in 
aleukemic lymphatic leukemia. Photomicrograph 
X75. Hematoxylin-eosin stain. Old cortex with 
leukemic cells in Haversian canals, right lower 
corner. Perpendicular bone lamellae having the 
appearance of callus, in middle of picture. Perios- 
teum in left upper corner. 


liferation, the fibrosis was absent and the 
medullary cavity contained hemopoietic 
parenchyma, leukemic infiltrations, or fat 
or a combination of these structures. 
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THE SIGNIFICANCE OF PERIOSTEAL BONE 
FORMATION IN LEUKEMIA 


We observed this form of bone prolifera- 
tion i 4 cases. In Case 1, monocytic leu- 
kemia, periosteal osteogenesis was seen in 
most of the bones exhibiting roentgeno- 
grapl-c densities. In Case v, lymphatic 
leukemia, in which the entire skeleton was 
denser than normal, periosteal ossification 
was |mited to the distal end of the left 
radiu- and of the right humerus. In Case 
v1, a- ukemic lymphatic leukemia, perios- 
teal »ene formation was intermingled 
with sewly formed bone structures in the 
medullary cavity. Case vir revealed perios- 
teal fone shells at the distal end of the 
left femur. In this area minute trans- 
lucenses of the cortex (destructions) were 
seen just below the periosteal bone reaction. 
No trinslucent areas were seen in other 
parts of the femur. 

Micrescopical studies were done in 
Cases 1 and vi. They revealed that the 
roentcenologically seen periosteal bone 
shells ire furnished by perpendicularly and 
obliqwe!y oriented bone spicules on the 
outer surface of the cortex (Fig. 9B). (See 
also Ezlayjian, Herbut and Erf.) They 
develped, in our cases, in areas in which 
the certex had been previously destroyed 
by leu<emic tissues (Fig. 9/7). Osteogenesis 
follow-c the events which take place in 
callus formation after injuries to bones. 
The callus in turn is replaced by fibrous 
structures furnishing the matrix of osseous 
metap asia. 

We failed to observe a true lifting of the 
perioseum by a subperiosteal accumula- 
tion o“ leukemic cells. This was assumed by 
earlier investigators.^?* It seemed to us 
that the periosteum did not present more of 
an obstacle to the infiltration of leukemic 
cells tan did bone or muscle tissue. They 
invade] the periosteum with the same ap- 
parent ease with which they invaded the 
Haver- iin canals, perivascular spaces, bone 
tissue, cartilage and muscle tissue outside 
the pe-csteum. Leukemic cell groups found 
betweea newly formed periosteal bone 
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tissue and the cortex were in all cases small 
and did not impress us as being massive 
enough to lift the periosteum mechanically. 
We had to consider periosteal bone shells, 
in our cases, as being caused by mechanical 
influences (see also Caffey®) which followed 
weakening of the cortex by a large number 
of minimal destructions. In Case vir, such 
minute destructions were seen on roent- 
genograms as being limited to the areas of 
periosteal ossifications. 


MYELOID LEUKEMIA 


The estimation of the frequency of as- 
sociation of myeloid leukemia with sclerotic 
bone changes is difficult because in refer- 
ences, in many instances, non-leukemic 
chronic myelosis is described as myeloid 
leukemia. In this condition bone sclerosis 
is frequent (in one-third of the cases). It 
seems, however, that there are only a few 
cases on record in which leukemic myelosis 
was associated with more or less extensive 
sclerosis of bones.®183 All the other ob- 
servations published as bone sclerosis in 
myeloid leukemia were closer to non- 
leukemic chronic myelosis than to myeloid 
leukemia. In our series of 52 cases of chronic 
myeloid leukemia, we found destructive 
bone lesions 8 times. We observed no 
sclerosis. 

The relative scarcity of observation of 
proliferative bone changes in myeloid 
leukemia is difficult to explain, if one con- 
siders that non-leukemic forms of chronic 
myelosis reveal rather frequent and, at 
times, most extensive panostotic forms of 
sclerosis. It is, however, reasonable to be- 
lieve that in true myeloid leukemia the pre- 
cursor of osteogenesis, namely, fibrosis, 
develops rarely. The bone marrow in this 
disorder usually reveals a remarkable hy- 
perplasia of all myeloid cells. There is a 
more pronounced shift towards immaturity 
displayed than toward formation of histog- 
enous cellular derivatives,” specifically 
collagenous and reticular fibers. 

In brief, it seems to us that the reason 
why productive bone changes are seen so 
rarely in true myeloid leukemia lies in the 
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failure of its cells to contribute to the 
formation of fibrous structures, and in 
genetic differences which are characterized 
by a greater tendency toward immaturity 
than is observed in lymphatic or monocytic 
leukemia. In rare instances, however, osteo- 
genesis may occur. 

Fibrosis in the marrow without sclerosis 
in leukemic myelosis has been repeatedly 


described. 


CHRONIC NON-LEUKEMIC MYELOSIS 


This disease differs in many features 
from the leukemic form of myelosis. It is 
characterized by a low leukocyte count, 
long duration, extraordinary enlargement 
of the spleen, immature cells of myeloid 
series in the peripheral blood, and an ab- 
sence of the characteristic blood picture of 
myeloid leukemia. This condition has been 
associated with massive sclerosis of the 
skeleton in more than one-third of the ob- 
servations. Such cases have been described 
under a large variety of denominations,* 
depending upon association of the disease 
with only fibrosis of the bone marrow or 
with fibrosis of the marrow and sclerosis of 
the bone.':?:!9 Variation of the blood picture 
has also given additional incentive for vari- 
ations of classification.” In general, cases 
are rare. Up to 1943, only 75 cases were 
listed.? Since that time, a number of 
new observations have been reported.? 
Hematological and pathological problems 
associated with these questions are of great 
complexity. 

We had the opportunity to observe 2 
cases of chronic non-leukemic myelosis as- 
sociated with osteosclerosis in panostotic 
distribution. 


The first observation (Case 1x) is that of a 
male, aged sixty-two, (No. Ag8842). Spleno- 
megaly was established thirty years ago. The 
first blood count revealing the patient's condi- 


* Leuko-erythroblastic anemia with myelosclerosis (Mendeloff 
and Rosenthal), osteosclerosis with myelofibrosis, myelosclerosis 
(Vaughan), aleukemic myelosis with osteosclerosis (Hirschfeld), 
osteosclerotic anemia, myelosis with osteosclerosis (Hewer), mye- 
lophthisic splenomegaly (Ballin and Morse), myelosclerosis asso- 
ciated with leukemoid blood picture (Mettier and Rusk), chronic 
non-leukemic myelosis (Hickling), leukanemia (Leube and Arn- 
eth), etc. 





Fic. 10. Case 1x. Chronic non-leukemic myelosis. 
Roentgenogram of the left femur (taken 1945) 
showing diffuse bone sclerosis in neck and isolated 
areas of sclerotic foci in intertrochanteric areas. 
Male, aged sixty-two (A98824). Splenomegaly and 
anemia for thirty years (further data in text). 


tion dates back fifteen years. Eight years ago an 
episode of polycythemia vera developed which 
was checked after eight months' duration by 
moderate doses of roentgen rays to the spleen. 
Characteristics which distinguished his blood 
picture from that of myeloid leukemia were: 
erythroblastosis out of proportion to the degree 
of anemia, and a total leukocyte count which 
was not as high as that seen in leukemia. At the 
same time the morphological pictures showed 
values seen in leukemia. Platelets were reduced 
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in number and not increased as seen in myeloid 
leukemia with this type of morphological pic- 
ture. The blood count remained essentially the 


same with the exception of the episode of poly-¢ 


cythemia,* with a progressive enlargement of 
the spleen until the most recent examination in 


1946. Comparative blood counts are recorded « 


in Table r. 

The first roentgen examination in this case 
was made in 1940, twenty-three years following 
the discovery of an enlarged spleen. At that 
time the roentgen appearance of the examined 
bones was normal (Fig. 11C). This, however, 
does not indicate that pathological changes were 
absent. Vaughan describes a case of panostotic 
sclerosis in which histopathological changes of 
osteosclerosis were seen, despite negative roent- 
gen findings. 

Four years later in our case, irregular densi- 
ties developed in the spine, upper humeri, fe- 
mora and pelvis (Fig. 10, 114). They revealed 
remarkable progress during the following year, 
exhibiting finally characteristic features of mas- 
sive panostotic sclerosis (Fig. 11B, 11C). 

Microscopical examination of a rib (Case 1x) 
which had been biopsied in 1944 (ST 56-756) 
showed a greatly thickened cortex with increase 
in the number and dimensions of the spongy 
bone trabeculae. Most of the trabeculae re- 
vealed homogeneous osteoid pink borderlines. 
They were frequently fused with connective 
fibers which filled the narrow medullary spaces. 
The reticular stroma appeared to originate in 


* The possibility of association of erythremia with leukemia 
and aleukemic myelosis has led to the publication of a number of 
case reports" purporting to demonstrate this relationship. In 
most cases, the amount of leukemic tissue greatly exceeded the 
amount of erythroblastic structures, and all the pathological find- 
ings greatly resembled those characteristic of chronic myeloid leu- 
kemia.?*35 The sequence of events, namely the polycythemia de- 
veloping in a case of typical leukemia, has also been noted. Ghi- 
ron!6 observed a case in which during the course of typical myeloid 
leukemia the erythrocyte count increased from 2.4 million to 7.2 
million and, as in our case, ruddy discoloration of the face dev@- 


oped. 


























TABLE I 
Tiai ice a Polymorpho- Myelo- Myelo- Lympho- Plate-  Reticulo- Miaesssildaks 
j Cells Cells nuclears cytes blasts cytes lets cytes 
1930 5.o million 19,875 70% 25% = 17% 395,000 3.0% 5 per 400 L.. 
1940 8.4 million 23,000 63% 6% 8% 8% 193,000 2.4% 16 per 400 L. 
1946 4.9 million 15,000 64% 17% — 12% 12,000 — I2 per 400 L. 
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Fic. 11. Case 1x. 4, spotty sclerosis of lower dorsal vertebral bodies with coarsening of trabeculation and ir- 
regularity of structure (1945). B, same area one and one-half years later. Despite differences in technique, 
progress of sclerosis recognizable. C, normal appearing structure of innominate bone in 1940. D, same bone 
as in 1946, revealing fuzzy densities in lower part of the innominate bones, also in areas of the sacroiliac 


joint. 
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the endosteum. It was composed of long spin- 
dle-shaped cells. Osteoblasts and osteoclasts 
were absent (Fig. 124, 12B, 12C). 

Bone changes were almost identical in our 
second case (Case x) of chronic non-leukemic 
myelosis (Fig. 13). In this instance a male, 
white, American, aged fifty (E34058), came for 
roentgen examination because of back pains 
and loss of weight. Two years earlier he had 
been roentgenographed and diffuse density of 
his bones caused an erroneous diagnosis of can- 
cer of the prostate. At physical examination a 
tremendously enlarged spleen and a large liver 
were found. The prostate showed no abnormal 
findings. He was fairly comfortable and worked 
in an industrial plant. 

His blood count (August 18, 1943) was: red 
blood cells, 4,800,000, hemoglobin 85 per cent 
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(Sahli), gm. 13; white blood cells 9,000, with 
46 per cent polymorphonuclears (banded 40 
per cent, segmented 6 per cent), I per cent eo- 
sinophils, 2 per cent basophils, 24 per cent? 
myelocytes, 11 per cent metamyelocytes, 4 per 
cent myeloblasts, 10 per cent lymphocytes, and 
2 per cent monocytes. A few nucleated blood * 
cells were also seen. 

No change had occurred in his count during 
the following year, after which time he felt so 
well that he postponed, indefinitely, any medi- 
cal attention. | 


DISCUSSION 


Clinical and hematological features were 
not uniform in our cases. No basic differ- 
ences could be found between the symp- 





Fic. 12. Case 1x. 4, photomicrograph X75 
of bone biopsy from rib, showing extensive 
increase and augmentation of bone trabe- 
cula revealing pink osteoid margins in 
surrounding of narrowed medullary ca- 
vities. Marrow is replaced by fibrous 
structures containing macrophages, fibro- € 
blasts and blood vessels. B, photomicro- 
graph X4co from same area, shows paral- 
lel lines of newly laid down bone struc- 
tures and their transformation into per- 
manent bones. Osteoblasts are absent. 
Fibrous structures filling the marrow 
spaces and widened capillary vessels are 
clearly discernible. C, photomicrograph 
X400 from same bone specimen reveals 
residues of hematopoietic tissue in medul- 


lary cavities. New formation of bone tissue is here less marked than in other areas, showing fibrous 
marrow. Note slight increase in reticular interstices of the marrow parenchyma. 
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Fic. 13. Case x. 4, osteosclerosis in non-leukemic myelosis. Roentgen appearance of lower dorsal vertebrae. 
Sclerosis involves bodies, processes and ribs in male, aged fifty. Splenomegaly, leukemoid blood picture. 
B, extensive density of pelvic bones and of sacrum. 


tomatology and laboratory findings in cases 
of leukemia with bone sclerosis and those 
exhibiting no signs of bone formation. Prior 
to the roentgenological demonstration of 
bone sclerosis, clinical symptoms were 
present on the average for three months, 
and the patients died usually six months 
after signs of sclerosis were established (dis- 
regarding our cases of non-leukemic mye- 
losis (Cases 1x and x). The spleen and liver 
were always enlarged. The degree of anemia 
varied between 1.1 million and 2.4 million 
red blood corpuscles (with the exception of 
he chronic non-leukemic myeloses in which 
the red blood count was approximately 
normal). The white blood count was never 
very high. It ranged between aleukemic and 
subleukemic counts to 50,000 white cells 
in those cases in which sclerosis was ex- 
hibited. Specific white cells, including im- 
mature cells, ranged from 37 per cent to 
99 per cent. 

- The roentgenological appearance of the 
bones varied according to localization and 


structure of the densities. In 2 cases it was 
monostotic, in § cases polyostotic, and in 3 
cases panostotic. In the long bones the 
sclerosis was characterized by thickening 
of the cortex and, at times, dissociation of 
its texture. Panostotic sclerosis was more 
marked in non-leukemic myelosis than in 
our case of lymphatic leukemia. Frequently 
the densities were associated with periosteal 
proliferations. The marrow cavity was, in 
some instances, entirely filled by newly 
formed bone tissue. This was caused either 
by diffuse thickening of the cortex or by 
development of circumscribed bony pro- 
liferations. 

Differential diagnostic problems were 
present in Case 1 in which the possibility of 
congenital syphilis had to be excluded. 
Case x was diagnosed prior to our studies as 
bone forming metastases of a cancer of the 
prostate. 

No basic differences could be observed 
in the histological appearance of the mar- 
row in different forms of sclerosis. Regard- 
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less of whether the leukemia was mono- 
cytic, lymphatic, or aleukemic lymphatic, 
bone sclerosis was always preceded by 
fibrous transformation of the marrow. In 
non-leukemic myelosis the smallness of the 
medullary cavity produced a different dis- 
tribution of collagenous fibers than was seen 
in other forms of leukemia. We also had the 
impression that the fibers were much 
heavier. In the case of non-leukemic mye- 
losis, connective tissue cells were more 
numerous, they were spindle shaped, and 
lay closer to each other than in other 
forms of leukemia. In other words, the 
fibrous tissue gave the impression of being 
more adult and differentiated in non- 
leukemic myelosis than in all other forms 
of leukemia. Bone formation occurred as 
direct metaplasia of fibrous (collagenous 
and reticular) interstices into woven bony 
lamellae. 

Periosteal ossification followed the pat- 
tern of callus formation. It was preceded 
in our cases by minute destructions of the 
cortex. No elevation of the periosteum it- 
self by leukemic infiltrates was observed. 

The similarity between the microscopical 
and roentgenological findings in leukemia 
and  non-leukemic myelosis convinced 
us that in both groups of diseases the 
primary change seems to be the replace- 
ment of the bone marrow by leukemic 
proliferations. We suppose that later on 
the marrow of a single or of several 
bones becomes depopulated of its leukemic 
structures. In cases of monostotic or poly- 
ostotic involvements probably a local cause 
has to be made responsible for the develop- 
ment of the sclerosis. This could be localized 
nutritive disturbances, obliteration of nu- 
tritive arteries, etc. Following the disap- 
pearance of parenchymal cells fibrosis de- 
velops and this is the precursor of osteo- 
sclerosis. 

In panostotic sclerosis, the disappear- 
ance of active marrow occurs in most parts 
of the skeleton and, hand in hand with this 
event, a progress of bone sclerosis can be 
observed (Case 1x). Such a progression of 
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bone changes has already been de- 
scribed.9»37 

The cause of the cellular depopulation of — 
hematopoietic and leukemic marrow in 
panostotic sclerosis is unknown. The theory 
most favored is that a toxin acts on the 
marrow causing fibrosis (Donhauser!?), ' 
Mettier and Rusk?! believe the irritation of 
the hyperplastic cells themselves may cause 
fibrosis. Vaughan and Harrison?! point out 
that all the involved cells arise from the 
primitive mesenchymal cells of Maximov, 
the proliferation of which gives the scleros- 
ing effect that results in extramedullary 
hematopoiesis and the special type of blood 
picture. 

It is reasonable to believe that in pano- 
stotic sclerosis no localized causes can be 
considered as inducing factors for the de- 
population of the bone marrow. Observa- 
tions of changes of the leukemic marrow 
following influences of chemicals, toxins or 
radiation caused previous authors to be- 
lieve that such factors may destroy hemo- 
poietic as well as leukemic cells (Klem- 
perer?), 

Being cognizant of the progressive fi- 
brosis of the marrow parenchyma seen in 
the late stages of hemolytic anemia of in- 
fants (Caffey,* Kraft and Bertel*), we 
present the possibility that the toxin could 
be related to maternal anti-Rh agglutinins 
produced by iso-immunization of an Rh 
negative mother by Rh positive fetal eryth- 
rocytes. Kraft and Bertel observed re- 
cently that bone sclerosis in a late case of 
sickle cell anemia was very similar to that 
seen in the panostotic form of sclerosis in 
chronic non-myeloid leukemia. 

We had no opportunity to carry ou 
such tests on our patient, but we feel that 
studies along these lines may prove of value 
and contribute to the solution of some of 
these unsolved problems. 


SUMMARY AND CONCLUSIONS 


Ten cases are presented in which sclerosis 
of the skeleton, or of parts of it, is as- 
sociated with leukemia or non-leukemic 
myelosis. 
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The series includes three cases of mono- 
cytic, five of lymphatic leukemia, and two 

of non-leukemic, chronic myelosis. The 
uice appearance of the bones and the 
significance of roentgenological features are 
discussed. 

In five instances roentgen findings are 
compared with autopsy specimens of bones 
of the same patient. In one case bone biopsy 
was used for the same purpose. 

The sequel of events leading to sclerosis 
could be reconstructed as (1) leukemic in- 
filtration of the bone marrow, (2) disap- 
pearance of leukemic cells (depopulation of 
the marrow), (3) fibrosis replacing the 
leukemic infiltrates, and (4) bone tissue 
developing in fibrous areas. 

Tissue mechanism: Newly formed bone 
lamellae develop in fibrous marrow by 
direct metaplasia of fibrous interstices into 
woven bone structures. In cases of mono- 
cytic leukemia fibrils seem to be also formed 
as an exoplasmatic activity of leukemic 
cells. In other leukemic disorders they 
originate from adventitial and reticular 
structures. 

Periosteal bone shells develop according 
to patterns of callus formation in the pres- 
ence of multiple but minute destructions 
of the cortex. There is no indication in our 
findings of lifting of the periosteum by 
leukemic infiltrates. 

The cause for the formation of collage- 
nous fibers, the precursors of osteogenesis, 
is not evident. It is, however, reasonable 
to believe that in cases of monostotic and 
polyostotic manifestations of sclerosis, local 
changes like nutritive disturbances may be 
a cause of the depopulation of the leukemic 
Wirrow. This induces the development of 
collagenous fibers. In our cases of mono- 
cytic leukemia, fibers are formed by the 
leukemic cells themselves. 

In problems of panostotic involvement 
the authors join in the theory of Don- 
hauser! who feels that an unknown toxin 
may give the first impulse to the develop- 
ment of changes leading to sclerosis. As 
one approach to this problem we suggest 
determination of the possible presence of 


Bone Sclerosis in Leukemia ri 


maternal Rh agglutinins in the blood of the 
patient. 

Practical roentgenological results and 
applications of these studies are: 

r. Roentgenological signs of sclerotic 
bone changes as presented in this paper 
should arouse the suspicion of leukemic 
disorders. 

2. Monostotic and polyostotic sclerosis 
occurs according to our observations most 
frequently in monocytic leukemia and in 
aleukemic lymphadenosis. 

3. Panostotic sclerosis (entire skeleton) is 
most characteristic of non-leukemic mye- 
losis. In one of our cases it occurred 1n 
lymphatic leukemia. 

4. Panostotic sclerosis accompanied by 
great enlargement of the spleen gives a 
definite diagnosis of non-leukemic, chronic 
myelosis. 

5. Splenectomy and roentgen therapy 
are inadvisable in cases of panostotic 
sclerosis. Either of them may hasten the 
death of the patient. Many such patients 
have lived comfortably for thirty years or 
more without such treatment. 

6. Roentgenological signs of monostotic 
or polyostotic sclerosis in leukemia indicate 
the tendency of the bone marrow to be- 
come fibrous and aplastic. However, it 
seems to indicate no atypical course of the 
leukemia. 

7. Periosteal bone formation in long 
bones is preceded by multiple, small (often 
microscopic), areas of bone absorption in 
the cortex. At times this may become 
visible on the roentgenograms. 


2361 Clay Street 
San Francisco, Calif. 
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LUMBAR INTERVERTEBRAL DISC PROTRUSION CON- 
TRALATERAL TO THE SIDE OF 
SYMPTOMS AND SIGNS* 


MYELOGRAPHIC VERIFICATION IN TWO CASES 
By J. P. MURPHY, M.D. 


WASHINGTON, D. C. 


Ser opinion as to the necessity 
for myelography in the diagnosis and 
treatment of protrusion of the lumbar in- 
tervertebral disc is as widely divergent as 
that concerning fusion of the lumbosacral 
spine in this condition. Bradford and 
Spurling! stated that a correct diagnosis of 
herniated nucleus pulposus can be made 
upon the basis of historical and physical 
findings in 80 to go per cent of cases and 
that in 50 per cent the lesion can be local- 
ized accurately to the affected interspace. 
Another point of view maintains that 
routine myelographic examination in al- 
most all cases not only affords objective 
confirmation of the diagnostic impression 
of disc protrusion and localizes the pathol- 
ogy exactly, eliminating needless explora- 
tion and shortening the operative time, but 
reveals the presence of multiple disc 
herniations. Roentgenographic examina- 
tion with pantopaque enabled Echlin, 
Ivie and Fine? to diagnose bilateral pro- 
trusions in 2 cases, compression of the 
cauda occurring at the fourth lumbar in- 
terspace on one side and at the fifth on the 
other. Whitcomb? reported 3 more such 
cases of bilateral herniations at different 
levels in the lumbar region, again diag- 
nosed by myelography and verified surgi- 


No doubt such variants of discogenic 
disease are in the experience of most neuro- 
surgeons. This report is intended only to 
emphasize the value of myelographic in- 
vestigation of patients with obvious pro- 
trusions of the lumbar intervertebral discs 
in revealing the unsuspected or obscure. 
The clinical impression in both of the 2 


cases described below was that of herniated 
nucleus pulposus on the left, and myelo- 
grams disclosed the protrusion to lie on the 
right. 

REPORT OF CASES 


Case r. E. P., a railroad fireman in his late 
twenties, was admitted to the Illinois Neuro- 
psychiatric Institute on July 23, 1946, because 
of severe pain in the left low back, present in- 
termittently for the preceding two years, and 
sciatica involving the left leg, constant for the 
previous several days. Examination disclosed 
limitation of forward bending, sciatic pain on 
passive straight leg raising to 45 degrees, and 
virtual absence of the left ankle jerk. Pain was 
greatly increased by coughing or sneezing. 
There were no complaints referable to the right 
leg. There was a history of injury to the low 
back fifteen years past, and the patient had 
strained himself while shovelling coal very 
shortly before admission. 

Myelography (roentgenoscopy and spot films) 
was undertaken, using 3 cc. of pantopaque. 
Much to the surprise of the examiners, a large 
concave, lateral filling defect was seen on the 
right, the side contralateral to pain and ob- 
jective findings, at the level of the fourth lum- 
bar interspace (Fig. 1). There was no defect on 
the left at any point. 

Under general anesthesia the spines and 
laminae of L-4 and S-1 were exposed bilaterally. 
Retraction of the nerve root to the right at the 
fourth interspace disclosed a thin annulus 
which was not protruding. Incision of the mem- 
brane resulted in the obtaining of many frag- 
ments of loose cartilage. The interspace was 
then explored on the right (the side of myelo- 
graphic defect) and a large piece of nucleus 
pulposus was seen to have perforated the rup- 
tured capsule and was displacing the nerve root 
and caudal sac to the left. 

The patient was discharged from the hospi- 


* From the Department of Neurology and Neurological Surgery, George Washington University School of Medicine, Washington, 
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Fic. 1. Case 1. A concave filling defect is seen at the 
level of the fourth lumbar interspace on the right. 
Lateral protrusion (rupture) of the intervertebral 
disc on the right verified at operation. 


tal two weeks after operation, asymptomatic 
save for slight numbness of the sole of the left 
foot. Three weeks later he was readmitted with 
recurrence of the same symptoms in the left 
back and leg. Reoperation failed to reveal 
further disc protrusions at any level. A frayed 
left fourth lumbar nerve root was clipped and 
severed, and spinal fusion performed. Symp- 
toms gradually subsided, and the patient was 
again discharged without complaints. 


Case u. I. R., a thirty-eight year old white 
farmer, was examined on May 5, 1947, because 
of severe pain in the left lower leg and back for 
the previous five months. Four years before, the 
patient had been struck by heavy steel wedges 
on the left hip. Five months prior to examina- 
tion he had been lifting heavy poles, and upon 
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straightening suddenly felt a sharp pain in the 
left buttock and back. Sciatica developed 
rapidly, but subsided during three weeks of 
adequate conservative therapy. The patient, 
then returned to work on his farm. While he 
was plowing, excruciating pain reappeared in 
the left leg and persisted to a degree sufficient 
to prevent further activity. 

Forward bending was limited to 60 degrees 
from the horizontal. There was paravertebral 
pressure tenderness from the spines of L-3 to 
L-5. Straight leg raising was positive at 45 
degrees from the horizontal. The patient out- 
lined an area of hypalgesia and parasthesia on 
the anteromedial aspect of the left thigh, knee, 
and upper shin. This was confirmed objectively 
and corresponded roughly to the third lumbar 
dermatome (Foerster). Both knee and ankle 
jerks were equally active. There were no symp- 
toms or signs involving the right leg. 

The patient was admitted to the Doctors 
Hospital (Washington, D. C.). Myelography 
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Fic. 2. Case 11. A rounded, concave filling defect is 
seen in the pantopaque column at the fourth lum- 
bar interspace on the right. Lateral protrusion of 
the disc on this side removed surgically. 
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(Dr. Frederick O. Coe) disclosed, instead of the 
expected high lumbar protrusion on the left, a 
consistent, concave filling defect on the right, 
opposite the fourth lumbar interspace (Fig. 2). 
The pantopaque column filled well on the left 
at all levels. 

Lumbosacral spines and laminae were ex- 
posed bilaterally. After removal of the liga- 
mentum flavum from the fourth interspace on 
the right a large protrusion of the intervertebral 
disc was seen. Incision of the capsule permitted 
the withdrawal of a sizeable fragment of loose 
cartilage, and much more softened disc mate- 
rial was removed by currettement. Exploration 
of the same interspace on the left (the side of 
symptoms) was completely negative. 

Recovery of sensation on the anteromedial 
aspect of the left leg commenced the day of 
operation, and by the time of discharge (ten 
days postoperatively) was virtually complete. 
The patient declared that pain in the left 
testicle and groin (not mentioned during the 
preoperative examination) had also receded. 
There was never any complaint of pain in the 
right leg. Six weeks following discharge he re- 
mained well and asymptomatic. An island of 
hypalgesia was present on the inner aspect of 
the left knee. 


COMMENT 


Had operation been undertaken without 
myelography, the site of major pathology 
might not have been investigated in either 
of these cases. Bilateral exploration of the 
lumbar interspaces was performed in each, 
because of discrepancy between clinical 
and roentgenographic findings, but the disc 
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protrusions were found only where the 
myelograms had indicated that they were 
present. Without contrast medium ex- 
amination, the usual unilateral exposure 
might well have resulted in persistence of 
symptoms and signs, inasmuch as the 
wrong side would have been explored. 


SUMMARY 


Two cases of lateral protrusion of lumbar 
intervertebral discs on the side opposite to 
symptoms and signs are reported. Myelo- 
graphy enabled accurate exploration and 
removal of large herniations of the nucleus 
pulposus, which might have been missed 
had operation been undertaken upon the 
basis of clinical examination alone. The 
value of routine myelography in lumbar 
discogenic disease is therefore illustrated. 


1911 R St., N.W. 
Washington 9, D. C. 
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BILATERAL POSTTRAUMATIC ULNOCUNEI- 


FORM ARTICULATION 


By HENRY MILCH, M.D. 


4 


NEW YORK, NEW YORK 


NDER normal circumstances the ulna 
does not articulate with the carpus. 
Its lower end, the head, articulates with the 
lesser sigmoid notch of the radius. The in- 
terposition of the triangular fibrocartilage 
prevents any direct contact with the wrist 
Joint proper. The wrist joint is a condyloid 
joint in which the first row of carpal bones 
articulates laterally with the inferior sur- 
face of the radius and medially with the 
inferior surface of the triangular fibro- 
cartilage. The triangular fibrocartilage is a 
somewhat pyramidal structure which is 
attached by its apex to a depression exist- 
ing between the head and styloid process of 
the ulna. The apex is the thickest portion 
of the cartilage. From it the fibers fan out 
to form a broad, thin base which is in- 
serted horizontally along the inferior mar- 
gin of the lesser sigmoid notch of the radius. 
The lower concave surface articulates with 
the carpus, the upper concave surface with 
the head of the ulna. 
Because of this anatomical arrangement 
the radius and the carpus form a functional 
radiocarpal unit, in which the carpus is 





Fic. 1. With both hands in pronation, there is seen 
radial deviation of the hands and prominence of 
the ulnar styloid. 
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dominated by the position of the radius. 
Rotation of the wrist follows rotation of 
the radius and takes place around an axis 
which runs from the superior to the inferior 
radioulnar joints. 

This relationship is predicated upon the 
maintenance of normal length relation- 
ships between the two bones. If for any 
reason the ulna becomes shorter than nor- 
mal and its pressure against the triangular 
cartilage is lost, ulnar deviation of the 
hand and finally corresponding curvature 
of the radius occurs. If, on the other hand, 
the radius should become relatively short, 
the carpus moves proximally. Because of 
the downward projection of the ulnar head, 
this is impossible and the carpus must sub- 
luxate anteriorly or radially to avoid im- 
pingement against the ulnar head. This 
situation commonly seen after inadequately 
reduced Colles’ fracture has been improp- 
erly designated as posterior subluxation of 
the ulna. 

In those cases in which the disproportion 
develops slowly so that the wrist can de- 
viate radially in proportion to the growth 
of the ulna, the ulnar head may gradually 
make contact with the cuneiform bone and 
establish a new inferior joint about which 
the rotation of the forearm may take place. 
This is seen in those cases in which the 
lower end of the ulna is subperiosteally 
resected. As the new, plastic bone is formed, 
the carpus exerts a medial pressure and th 
lower end of the ulna deviates to the ulnar 
side. A somewhat similar situation is seen 
in the following case: 


Rufus F., aged thirty-eight, presented him- 
self in October, 1945, for a routine pre-employ- 
ment examination. At this time the marked 
prominence and radial deviation of the hand 
commonly seen in malunited Colles’ fracture 
was noted (Fig. 1). Because they so closely re- 
sembled the typical appearance of forward 
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luxation of the carpus, the wrists were ex- 
amined for evidence of "so-called posterior 
dislocation of the ulna." The ulnar styloid was 
found to extend about 1 inch below the level 
of the radial styloid. It was noted with surprise 
that there was a practically normal range of 
flexion and extension of the wrist with no limita- 
tion of pronation and supination. Radial ab- 
duction was normal but the wrist could not be 
adducted to the midline. There was no dis- 
location of the ulna and no anteroposterior 
laxity. The patient had a powerful grasp. 

The explanation of this peculiar situation be- 
came apparent when the roentgenogram was 
examined (Fig. 2). On both sides the radius 
was seen to have become relatively shorter 
than the ulna. The lower ends were broader 
than normal and were obviously irregular. The 
sigmoid cavity was notched and had clearly not 
articulated with the ulnar head for many years. 
As in normal instances, the carpal scaphoid 
and semilunar articulated with the under sur- 
face of the radius. On the right side the ulnar 
styloid was not united to the head, but other- 
wise both ulnar heads appeared to be relatively 
normal in outline. On both sides, however, the 
ulnar heads articulated with the medial as- 
pects of the cuneiform bones which were cor- 
respondingly facetted. The hands were in 
radial deviation and the carpal bones showed 
what were considered to be configurational 
adaptations to their abnormal position. The 
lack of any limitation of rotation was obviously 
due to the fact that the ulna lay in the same 
plane as the radius and the carpal bones. The 
contact of the radiocarpal mass with the ulna 
had been simply displaced distally and instead 
of an inferior ulnoradial joint an inferior ulno- 
cuneiform joint served as the fulcrum about 
which rotation occurred. 

When the patient was carefully questioned 
about his condition, he recalled that as a child 


F ten he had fallen head first out of a tree. With 


is hands outstretched, the impact was received 
entirely on the radial epiphyses. At the time 
nothing noteworthy was seen and the patient 
was treated simply by a short period of splint- 
ing. However as the years passed he noticed 
gradually increasing prominence of the ulnar 
heads with deviation of the wrists toward the 
thumb side. 


In all probability this patient suffered a 
compression of the inferior radial epiphyses. 
At the time of injury there was nothing to 
do and the child was simply splinted to re- 
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Fic. 2. Note relative shortening of both radi. The 
lower ends of the radii are broader than normal 
and somewhat irregular. On the right side the ul- 
nar styloid is ununited. The scaphoid and semi- 
lunar bones articulate with the radius which does 
not make contact with the ulna at the sigmoid 
notch. Both ulnar heads articulate with the cunei- 
form which presents a well formed articular facet 
for their reception. 


lieve pain. As the years passed, the damage 
initially suffered by the epiphyseal car- 
tilage resulted in retardation of radial 
growth and premature ossification of the 
epiphyseal line. The styloid process frac- 
tured at the time remained ununited while 
both ulnas continued to grow at their 
normal rates. 

Because of the fact that ligamentous 
structures of the wrist were not seriously 
injured at the time of the injury, the ulna 
remained in its normal plane. As it con- 
tinued to grow distally its lower end came 
into contact with the cuneiform and in 
time a facet for its reception was de- 
veloped. The radial deviation of the hand 
was gradually accomplished by the pres- 
sure of the ulnar head, so that dislocation 
of the carpus did not occur, and no limita- 
tion of rotation resulted. 

The patient was able to do hard manual 
labor without any noticeable impairment 
of function. The question of aesthetics did 
not interest him and so no suggestion of 
operative correction was made. 
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MIXED TUMORS OF THE PALATE* 


LATE RESULTS IN FIVE CASES TREATED BY TELECURIETHERAPY 
By MAX CUTLER, M.D. 


CHICAGO, ILLINOIS 


HE purpose of this report is to present 

the results of irradiation in 5 mixed 
tumors of the palate. Only 5 patients 
suffering from this condition were treated 
between 1938 and 1942. Four were treated 
by telecurietherapy and supplementary 
interstitial irradiation, and one by tele- 
curietherapy alone. The periods of observa- 
tion since treatment vary between six and 
nine years. The diagnosis was confirmed by 
biopsy in 4 cases. Four patients are well and 
free of disease nine years, seven years, six 
years and six years, and one died eight 
years after treatment with a recurrence 
that had been present for three years. 


CASE REPORTS 


Case 1. N. N., male, aged forty, tumor of 
hard palate of eight years’ duration. Examina- 
tion disclosed a large ulcerated tumor measur- 
ing about 6 cm. in diameter occupying almost 
the entire roof of the mouth, to which it was at- 
tached by a broad base (Fig. 1). There was no 
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I. Case 1. Extensive aberrant mixed salivary 
gland tumor before treatment. 


cervical adenopathy. Biopsy showed a highly 
cellular mixed tumor of salivary gland type. 


Treatment consisted of telecurietherapy as fol- 
lows: Radium content 10 grams, filtration 1 mm. 
platinum, distance 12.5 cm., portal 6 by 6 cm., 
4,000 milligram-hours for twenty-five days 
(June 14, 1939 to July 21, 1939), total dose 
100,000 mg-hr. The tumor dose was 1,875 
gamma roentgens. All treatments were given 
through one right lateral portal 6 by 6 cm. 
There was excellent regression of the lesion 
over a period of approximately two months. 
leaving a small remnant which was treated by 
supplementary radiation in the form of re- 
movable platinum radium element needles as 
follows: Three needles each containing 2 mg. 
(2 cm. active length) and four needles each 
containing I mg. (1 cm. active length), filtra- 
tion 0.§ mm. platinum. The seven needles con- 
taining a total of 10 mg. were inserted uni- 
formly around the remnant and were removed 
after 144 hours, total dose 1,440 mg-hr., 
tumor dose 4,142 gamma roentgens. The in- 
terstitial irradiation was performed on Sep- 
tember 14, 1939. The remnant regressed 
slowly and did not disappear entirely until May 
II, 1940, approximately eight months after the 
radium insertion and eleven months after tele- 
curietherapy. The patient 1s now free of disease 
more than eight years. There are no demon- 
strable radiation injuries (Fig. 2). 





Fic. 2. Case 1. After treatment. 


* From the Chicago Tumor Institute. Aided by a grant from the National Cancer Institute. Presented at the Thirtieth Annual 
Meeting, American Radium Society, Chicago, Ill., June 20-22, 1948. 
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Comment. 'The main point of interest in 
this case is the apparent cure of a very ex- 
tensive, so-called radioresistant mixed tu- 
mor of the palate by intensive telecurie- 
therapy. Another interesting feature is the 
slow rate of regression following treatment. 
On several occasions it was difficult to re- 
sist the temptation to intervene surgically 
and only previous experience with the slow 
regression of lesions of this type prevented 
an unnecessary surgical intervention. 


Case n. W. P., female, aged sixty-eight, 
tumor of the palate first noted about two 
months before admission. Biopsy had been per- 
formed and showed mixed tumor of salivary 
gland type. Examination made on June 18, 
1939, disclosed a mass about 4 cm. in diameter 
with an ulcerated surface about 2 cm. in 
diameter situated in the soft palate slightly left 
of the midline. The lesion had the classical clini- 
cal appearance of a mixed tumor. Between 
May r, 1939, and June 9, 1939, the lesion was 
treated with telecurietherapy through one left 
lateral portal 6 by 6 cm. with the following fac- 
tors: Radium content 2 grams, filtration 1 mm. 
platinum, distance Io cm., 2,000 mg-hr. daily 
for thirty consecutive days, total dose 60,000 
mg-hr., tumor dose 1,448 gamma roentgens. 
Supplementary radium therapy was given be- 
tween June 24, 1939, and July 1, 1939, in the 
form of a radium mold as follows: Radium con- 
tent 35 mg., distance 7 mm., filtration 1 mm. 
platinum, surface area 7.8 cm.?, 167 mg-hr. 
daily for seven days, total dose 1,170 mg-hr., 
tumor dose 2,633 gamma roentgens, total tumor 
dose 4,081 gamma roentgens. The lesion dis- 
appeared one month later. Approximately one 
year later, on May 31, 1940, interstitial ir- 
radiation was performed on a suspicious area 
of recurrence as follows: Four 2 mg. radium 
element needles were inserted for 144 hours, 
otal dose 1,152 mg-hr. The patient remained 
free of disease until September, 1944, when she 
developed severe pain and on July 16, 1946, 
more than six years after the last radiation 
treatment, a definite recurrence was noted. 
Death occurred on November 9, 1947. 


Comment. Because of the patient's poor 
general condition, the initial irradiation 
was discontinued after a tumor dose of 
1,448 gamma roentgens had been admin- 
istered. This dose proved inadequate to 
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effect a cure although the patient remained 
free of disease for more than six years. 


Case mr. R. McC., male, aged fifty-nine, 
swelling of roof of mouth for two months. A 
biopsy was performed and a microscopic diag- 
nosis of adenocarcinoma was made, but a review 
of the sections showed a highly cellular mixed 
tumor of salivary gland type. Examination dis- 
closed a freely movable, encapsulated tumor 
about 5 by 4 cm. in the soft palate, right of the 
midline. There was a linear superficial ulcer 
representing the site of recent biopsy. There 
was no cervical adenopathy. The lesion had 
the classical appearance of a mixed tumor of 
salivary gland type. The microscopic structure 
was essentially adenoid cystic. Treatment con- 
sisted of telecurietherapy as follows: 3,000 
mg-hr. daily to each side of face (lateral 
portals) for twenty-two treatment days be- 
tween June 17, 1940, and July 12, 1940, 
radium content IO grams, filtration 1 mm. 
platinum, distance 12.5 cm., portals 6 by 6 
cm., total dose 96,000 mg-hr. to each portal, 
grand total 192,000 mg-hr., tumor dose 3,109 
gamma roentgens. A pronounced "epithelite" 
developed over the tumor about the sixteenth 
day. The lesion regressed slowly and on August 
31, 1940, about seven weeks after the comple- 
tion of telecurietherapy, a small remannt was 
treated with interstitial irradiation as follows: 
Five platinum radium element needles each 
containing 2 mg. of radium (active length 2 
cm.), filtration o. mm. platinum were in- 
serted for 122 hours, total dose 1,220 mg-hr., 
tumor dose 3,812 gamma roentgens, total tu- 
mor dose 6,921 gamma _ roentgens. Three 
months later the remnant had disappeared. 
The patient is well and apparently free of dis- 
ease at this time, about eight years after the 
last radium treatment, and there are no demon- 
strable radiation effects except a small shallow 
defect about 3 mm. in diameter in the mucous 
membrane at the site of the original lesion. 


Comment. The interesting feature in this 
case is the intensity of the irradiation with- 
out radionecrosis and without demon- 
strable radiation injuries eight years after 
treatment. This case represents an eight 
year control of a moderately advanced so- 
called radioresistant mixed tumor by in- 
tensive telecurietherapy supplemented by 
interstitial irradiation. The highly cellular 





Fic, 3. Case v. Aberrant mixed salivary gland tumor 
before treatment. 


microscopic structure places this case in 
Ahlbom's “semimalignant”’ group and orig- 
inally led to a diagnosis of adenocarcinoma 
which was later reclassified as a cellular 
mixed tumor. 


Case 1v. H. C., aged sixteen. On January 3, 
1941, a freely movable, encapsulated tumor 
2.5 cm. in diameter was enucleated from the 
left soft palate. Examination of the microscopic 
slides disclosed typical mixed tumor of salivary 
gland type. Examination on February ro, 
1941, disclosed a local recurrence about 1.5 
cm. in diameter. Treatment consisted of tele- 
curietherapy as follows: Radium content 10 
grams, filtration 1 mm. platinum, distance 12.5 
cm., portal 5 by § cm., 10,000 mg-hr. daily for 
twelve treatment days given between February 
IO, 1941, and February 22, 1941, one left 
lateral portal, dose 120,000 mg-hr., tumor dose 
2,820 gamma roentgens. An "epithelite" de- 
veloped over the lesion about the fifteenth 
treatment day and a "moist epidermite” over 
the skin portal about the twenty-sixth day. The 
lesion disappeared and the patient is well and 
apparently free of disease six years after treat- 
ment without demonstrable signs of radiation 
injury. 


Comment. The interesting feature in this 
case 1s the intensity of the treatment con- 
sisting of 120,000 mg-hr. in twelve con- 
secutive treatment days without evidence 
of injurious radiation effects six years after 
treatment. This case represents a six year 
control of a recurrent mixed tumor of 
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salivary gland type in a boy sixteen years of 
age. 

Case v. A. B., female, aged seventy-eight, 
growth in roof of mouth for thirty years. Ex- 
amination disclosed a very extensive lesion 
about 7 cm. in diameter in roof of mouth with 
an ulcerated center about 2 cm. in diameter 
(Fig. 3). Treatment consisted of telecurie- 
therapy as follows: Two grams of radium, 
distance 6 cm., portal 7 cm. in diameter, one 
hour daily for twelve consecutive days, total 
dose 24,000 mg-hr., tumor dose 1,233 gamma 
roentgens. Four months later interstitial ir- 
radiation was used as follows: Ten platinum 
radium element needles, each containing I. 85 
mg. (filtration o.5 mm. platinum) were in- 
serted for 120 hours, dose 2,220 mg-hr., tumor 
dose 6,342 gamma roentgens, total tumor dose 
7,575 gamma roentgens. The lesion regressed 
slowly, leaving a small fibrous mass. There 1s 
no evidence of disease six years after treatment 


(Fig. 4). 


Comment. This is an example of an ex- 
tensive mixed salivary gland tumor in a 
patient seventy-eight years of age con- 
trolled for six years by combined tele- 
curietherapy and interstitial irradiation. 


HISTORICAL* 


Mixed tumors have been recognized for 
many years. The first published reports on 
tumors of the parotid are generally credited 
to C. G. Siebold? (1793) and J. B. Siebold™ 
(1797). In 1841 A. Berard? published a 
thesis with the first attempt toward classi- 
fication, and there followed a series of sig- 
nificant contributions, notably by Bill- 
roth? (1859), Bruns? (1859) and Virchow? 
(1863). It was soon after Minssen's com- 
prehensive review of the subject? (1874) 
that the term “mixed tumor" became firmly 
established in the literature. 

The first demonstration that tumors 
exactly resembling salivary gland tumors 
occurred in the palate came from Stephen 
Paget?’ (1886) although Robin?! (1852) and 
Fonnegra? (1883) had already described 
these lesions in the palate. The French au- 
thors favored the term “adenoma” and 


* [n the following discussion the author has drawn freely from 
the excellent bibliographic review in Ahlbom's monograph.! 
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these tumors soon became the subject of 
numerous theses: Ott?* (1880), Fonnegra? 
(1883), Voyer?? (1889), Pitance? (1897), 
Nid more recently Nesopoulous? (1931) 
and Sapet? (1939). De Larabrie? (1890) re- 
e viewed a group of mixed tumors of the lip, 
mouth, and palate and applied the term 
"glandulae molares" thus emphasizing 
their glandular nature, and in 1894 Eisen- 
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An extensive study of mixed tumors of 
the palate was published by Eggers’ in 
1928 recording from the literature more 
than 100 cases; and in 1930 Sonnenschein? 
reviewed the literature and reported 2 ad- 
ditional cases. In 1931 New and Childrey™ 
reported results in treatment of 48 mixed 
tumors of the palate seen in the Mayo 
Clinic between 1917 and 1930. Ahlbom's 





Fic. 4. Case v. 


menger!? assembled 76 mixed tumors of 
the palate, 5 of which he had observed 
personally. This author used the terms 
“plexiform sarcoma” and "cylindroma" 
commonly found in the German literature 
suggesting an endothelial or perithelial 
origin but fully recognizing their similarity 
with parotid tumors. Volkmann's signifi- 
cant contribution®® (1895) established the 
endothelial conception of the origin of 

scr tumors and later Gontier's mono- 
graph” (1904) favored the theory of an 
entodermal-mesenchymal origin. In 1913 
Heineke! assembled from the literature 
360 cases of mixed tumors of salivary gland 
and McFarland!’ in 1926 added go new 
cases. Fry in 1927 published 25 cases from 
St. Mary's Hospital, London. In 1930 
Brunschwig’ reviewed the literature on 
mixed tumors of the tongue and added a 
case of his own. 


After treatment. 


monograph! (1935) included 62 palatal 
tumors of which 22 were mixed tumors. 
In 1941 New and Hallberg” reported the 
end results in 76 “adenocarcinomas” of 
the palate of the mixed tumor type and in 
1942 Martin!’ reported 103 palatal tu- 
mors of which 24 were either mixed tumors 
or adenocarcinomas. 


ORIGIN 


The variety of terms used to designate 
this group of tumors reflects the controversy 
relating to their connective tissue or epithe- 
lial origin and regarding their benign or 
malignant character. Ahlbom! has studied 
this problem extensively and includes in 
his excellent monograph a comprehensive 
review of the literature. It seems that 
most of the French pathologists accepted 
an epithelial origin whereas the German 
school favored the mesenchymal and later 
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the endothelial theory. The Cohnheim 
theory naturally gave rise to the embryonal 
doctrine. The recent tendency has been to 
return to the original point of view of the 
French school, namely that these tumors 
arise from the ducts or alveoli of the adult 
salivary glands. Certainly the epithelial 
origin of mixed tumors is now almost uni- 
formly accepted (Krompecher," Ewing??). 
Ewing, while accepting Krompecher's in- 
terpretation of an epithelial origin, points 
out that not all mixed tumors can be ex- 
plained in this manner and suggests that a 
large portion are derived from the ducts 
and acini of the salivary and mucous glands 
and adds that the theory of branchial origin 
must be accepted for certain cases. 

The microscopic distinction between 
benign and cancerous mixed tumors of the 
salivary gland presents serious difficulties. 
In the early literature the writers used the 
terms adenoma, epithelioma, sarcoma, en- 
dothelioma, and cylindroma without con- 
sideration as to their benign or cancerous 
character. Broders? uses the general term 
adenocarcinoma to emphasize their poten- 
tial malignancy. In the belief that, given 
adequate time, all salivary gland tumors 
ultimately become cancerous, some writers 
(Boeninghaus‘) prefer to use the term carci- 
noma, but Ahlbom! objects to this designa- 
tion for a group of tumors which are mostlv 
benign and agrees with Masson?! (1924) in 
recognizing an intermediate ‘‘semimalig- 
nant" group. Reuterwall at the Radium- 
hemmet used such a classification on the 
clinical material reported by Ahlbom. Mar- 
tin ^ uses the term “adenoid” tumors 
which he subdivides into adenocarcinoma 
and benign mixed tumor. 


CLINICAL ASPECTS 


Mixed salivary gland tumors constitute 
between 1 and 2 per cent of all tumors and 
about 5 per cent of tumors of the head and 
neck. They are most frequent in the parot- 
id and next most common 1n the palate. 
They are also found in the submaxillary re- 
gion, floor of mouth, larynx, pharynx, naso- 
pharynx, tongue, upper lip, cheek, and 
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orbit. The average age is between forty and 
fifty years, but they can occur in the very 
young. Thus Wagner’s case*? of a mixed sub- 
lingual growth concerned an infant of 
twelve weeks, and Pallier’! observed one 
case in an infant of eleven months. The in- 
cidence is somewhat higher in women 
(Ahlbom!, Martin'?). Neither heredity nor 
trauma appears to be an etiological factor. 
In many cases the tumor had been present 
for many years before coming under ob- 
servation, the average duration in most 
series being about six years. There is a wide 
variation in the clinical behavior. In the 
great majority of cases there arelong periods 
of quiescence. Thus Pailler reported an in- 
active period of thirty-seven vears and 
Wood," fifty-three years. In Martland's 
patient?? the growth was active for two years 
followed by thirteen years of inactivity. In 
some in stances the growth is steadily pro- 
gressive from the beginning. 

Mixed tumors of the palate rarely cause 
symptoms until they reach a considerable 
size. Tenderness and mechanical difficulty 
associated with use of a dental plate often 
first call the patient’s attention to the ab- 
normality. Pain and bleeding are uncom- 
mon. An asymptomatic growth is not in- 
frequently discovered by the patient's 
dentist. Mechanical interference with swal- 
lowing or nasal obstruction may arise when 
the tumor has reached considerable propor- 
tions. Large tumors may fill the mouth and 
extend into the antrum, nose, or naso- 
pharynx or intracranially through the 
ethmoid and sphenoid bones. The anterior 
surface of the palate is more frequently in- 
volved than the posterior. 


The clinical appearance is per qp iar M 
) 


The tumor is hard, round or oval, elastic 
sometimes pseudofluctuating, situated usu- 
ally below the surface of the mucous mem- 
brane and never exactly in the midline. The 
small tumors are encapsulated and freely 
movable under the mucous membrane; 
the larger ones are more fixed. Ulceration 
occurs late and is frequently precipitated 
by trauma or biopsy. As a rule, no distinc- 
tion can be made between benign mixed 
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tumors and adenocarcinoma of the palate 
from clinical examination. Occasionally the 
more diffuse borders, early ulceration, and 


more rapid growth may suggest a ma- 


lignant course. Rarefaction and even perfo- 
ration of the bone may occur from mixed 
tumors of the hard palate due to pressure 
atrophy, a condition that is often errone- 
ously interpreted as a sign of cancerous 
invasion of bone. 

Upon the question of how often a benign 
mixed tumor of salivary gland type under- 
goes cancerous changes there is consider- 
able controversy. Ahlbom contends that it 
is incorrect to accept a long previous history 
as proof that the lesion was first benign. He 
cites proof to the contrary by quoting ex- 
amples with clinical and histopathological 
evidence of cancer with a long history ex- 
tending back over many years (thirteen 
years in one case) in which microscopic ex- 
amination of the original slides showed all 
the histopathological features of cancer. 

Metastasis from mixed salivary gland 
tumors is infrequent and occurs late, but 
adenocarcinoma metastasized to regional 
lymph nodes in 27 per cent of Martin’s 
cases and 29 per cent of Ahlbom’s 42 mixed 
tumors of mouth, orbit and palate. Distant 
metastasis, according to Ahlbom, 1s esti- 
mated as 25 per cent in the entire series of 
cancer of salivary glands and occurs late 
in the course of the disease. New and Hall- 
berg state that few of their tumors metas- 
tasized. In 13 of the 53 cases affecting the 
palate, cervical lymph nodes were palpable 
on first examination. In 4 of the 13 cases 
the nodes were removed and showed 
"adenocarcinoma" of the mixed tumor 
type. No mention is made of distant me- 
tastasis. Regarding systemic metastasis 
Martin cites the autopsy records of the 
Memorial Hospital containing 3 patients 
who died of adenocarcinoma of the palate in 
2 of which there was systemic metastasis. 
Of 63 patients who died of mixed salivary 
gland tumors in Ahlbom's series 19, or 30 
per cent, showed evidence of systemic me- 
tastasis. It is highly probable that distant 
metastasis is much more common than is 
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generally supposed. Ahlbom estimates it 
as £o per cent of those who die and 25 per 
cent of the entire series of cancerous tumors 
of salivary glands. 


TREATMENT 


It is generally agreed that operable mixed 
tumors of the palate are best treated surgi- 
cally and that surgical endothermy and 
irradiation are valuable adjuncts. Regard- 
ing the precise value of irradiation there is 
some difference of opinion. Thus Martin? 
advises against its use altogether except for 
inoperable lesions whereas Ahlbom! ascribes 
an important role to it in operable as well 
as inoperable tumors. New combinesradium 
with surgery and surgical diathermy. Most 
reports advocate postoperative irradiation. 

In 1941 New and Hallberg? reported 53 
adenocarcinomas (mixed tumors) of the 
palate of which 46 lived five or more years 
after treatment.* Of these 46 cases, 3 out 
of 7 are well after irradiation alone, 13 out 
of 14 after surgical diathermy combined 
with irradiation, and 21 out of 23 after 
excision and surgical diathermy (with or 
without irradition). Ahlbom! (1935), who 
has contributed one of the most important 
studies on this subject, reported 254 cases 
of mucous and salivary gland tumors from 
the Radiumhemmet (Stockholm). He omits 
preoperative irradiation in small, encapsu- 
lated, movable, clinically benign lesions but 
uses it in all other cases and especially 
when cancer is established or suspected. In 
view of the prevailing impression that pre- 
operative irradiation complicates surgical 
procedures, it is interesting that Hybinnette 
of the Radiumhemmet (quoted by Ahlbom’) 
who has had an extensive surgical experi- 
ence with these tumors, believes that pre- 
operative irradiation helps to define the 
lesion and actually facilitates the operation. 

Ahlbom uses irradiation alone for inoper- 
able lesions and for operable lesions which 
prove to be radiosensitive. In his series one 
adenoma of the palate disappeared and the 
patient was free of disease three years and 


* New and Childrey* had reported on group of mixed tumors 
of the palate in 1931 with essentially similar results. 
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eight months after roentgen therapy. Out 
of six other lesions in the “‘semimalignant”’ 
group, one cylindroma in the maxilloeth- 
moidal region was sterilized by teleradium 
and roentgen irradiation over a period of 
two years and four months, one patient 
with "basalioma" of the hard palate was 
well thirteen years and five months after 
irradiation alone, and one fibromyxoepithe- 
lial tumor of the palate disappeared after 
irradiation and recurred fourteen years 
later. The recurrence then disappeared 
after a second course of irradiation. Among 
the 254 cases of mucous and salivary gland 
tumors the incidence of local recurrence 
was only 2.5 per cent for the benign mixed 
tumors and only 6 per cent when the “‘semi- 
malignant" tumors are included. The author 
ascribes this exceptionally low incidence of 
recurrence to the radiation part of the treat- 
ment. 

The divergent views upon the value of 
irradiation are due largely to the different 
conceptions regarding the radiosensitivity 
of these tumors and this leads to a discus- 
sion of the terms “‘radioresistant” and 
"radiosensitive," probably the two most 
confusing and misleading terms in the ra- 
diological literature. The original error 
which has led to this state of confusion 
dates back to about 1924 when microscopic 
studies of irradiated tissues and subsequent 
studies of biopsy material in relation to 
radiosensitivity indicated the relatively 
higher sensitivity of nonkeratinizing, non- 
squamous carcinoma as compared with 
keratinizing squamous carcinoma. To these 
nonsquamous tumors, notably in the base 
of the tongue, tonsil, pharynx, etc., the 
term transitional cell carcinoma was ap- 
plied (Ewing, Quick and Cutler??). These 
studies led to the conception that squamous 
carcinoma was more radioresistant than 
nonsquamous carcinoma and, generally 
speaking, this holds true today. From 
these observations many pathologists 
drifted into the habit of designating any 
tissue which showed squamous features, 
microscopically, as being radioresistant so 
that the pathological report "squamous 
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carcinoma, radioresistant" became routine 
in many laboratories. The writer con- 
fesses to being among the first to com- 


mit this error. The next source of con-¢ 


fusion developed when clinicians, notably 
surgeons, began to interpret a microscopic 
biopsy report of "'radioresistance" as indi- 
cating that the lesion is incurable by ir- 
radiation and hence should be treated sur- 
gically, and curiously enough, this view is 
still held by most physicians. Actually, this 
conception is erroneous for the following 
reasons: (1) The biopsy is frequently not 
representative of the lesion. When a tumor 
is composed of both squamous and non- 
squamous elements,it is often radiosensitive 
and sometimes highly radiosensitive and 
radiocurable and since the biopsy frequent- 
ly shows a preponderance of squamous ele- 
ments, the report that the lesion is radiore- 
sistant is obviously erroneous. (2) When a 
squamous carcinoma is not infiltrating or 
only slightly so, as for example on the skin, 
mucous membrane of lip, mouth, or larynx, 
itis curable by adequate and correct irradia- 
tion in spite of the presence of squamous fea- 
tures in the biopsy. (3) The most important 
source of error is the failure to take into ac- 
count theadvances in radiation therapy over 
the years which have resulted in a better un- 
derstanding of the principles and a marked 
increase in doses and intensity of radiation. 
(4) An infiltrating squamous carcinoma, 
incurable by external irradiation alone, may 
be curable by combined external and inter- 
stitial irradiation, hence a biopsy report of 
"radioresistance" is misleading under these 
conditions. (5) Anyone who has observed 
an extensive clinical material under radi- 


ation therapy realizes the hazard of pre- . 


dicting radiosensitivity in any given case, 
because of the numerous exceptions. Thus 
lesions, even melanoma which is among the 
most "radioresistant" tumors, may disap- 
pear completely under radiotherapy. 
From this discussion it is obvious that 
the terms radiosensitive and radioresistant 
should be qualified, and the suggestion is 
made that they be changed to "relatively 
radioresistant" and "relatively radiosensi- 
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tive" in order to help clarify the present 
misunderstanding. For a comprehensive 
review of this problem the reader is re- 
s ferred to Stewart's?? excellent article on the 
subject. 


SUMMARY AND CONCLUSIONS 


Five cases of mixed tumors of the palate 
were treated between 1938 and 1942. All 
received telecurietherapy as the essential 
treatment. In four cases small remnants 
were treated with supplementary inter- 
stitial irradiation. The disease was early in 
one case, moderately advanced in two and 
very advanced (probably inoperable) in 
two. One elderly patient developed local 
recurrence five years after inadequate irra- 
diation* and died with disease eight years 
after the original treatment. The other four 
are living and apparently free of disease 
six years, six years, seven years, and eight 
years respectively. 

Although, generally speaking, mixed 
tumors of mucous and salivary glands are 
comparatively radioresistant, there are 
many exceptions; furthermore the greater 
effectiveness of present-day intensive irradi- 
ation naturally brings within the radiocur- 
able sphere more and more tumors for- 
merly designated as radioresistant. The re- 
sults herein reported constitute an example 
of this change and illustrate the fallacy of 
designating these tumors as being radiore- 
sistant and hence incurable by irradiation. 

The excellent results of surgery and 
_electrosurgery for mixed tumors of the 
palate make these procedures the methods 
of choice for clearly operable and benign 
lesions. Postoperative irradiation is an im- 
portant adjunct and its use should be care- 
fully considered in all cases and adminis- 
tered when clinical or histopathological 
evidence points to the likelihood that the 
operation will be followed by local recur- 
rence. The use of preoperative irradiation 
should be considered in selected cases, es- 
pecially in advanced lesions of borderline 


* The age and infirmity of the patient did not permit adequate 
treatment. 
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operability or when the age or general 
condition of the patient makes it preferable 
to avoid surgery. 

The greater effectiveness of more radical 
irradiation makes it necessary to re-evaluate 
the entire problem of treatment, and since 
an adequate number of these tumors has 
not yet been treated by current techniques, 
an evaluation of the status of irradiation 
must await the late results of present meth- 
ods. Since cures have been accomplished in 
numerous advanced cases irradiated on a 
palliative basis with what is now regarded 
as inadequate treatment, it 1s reasonable to 
expect a higher precentage of cures by more 
radical irradiation. These results illustrate 
this point. As in the treatment of all tumors 
each case constitutes an individual problem 
and the selection of the best treatment 
can only be made after a careful study of 
each patient. As regards the type of radia- 
tion, the most essential factor is that the 
total dose and intensity should be as large 
as possible without causing permanent 
damage to normal structures. As experience 
with intensive irradiation accumulates, the 
chances of avoiding serious complications 
improve and the method becomes more 
safe. Ahlbom points out that telecuriether- 
apy may have the advantage of causing less 
injury to the normal tissues than is caused 
by roentgen therapy. Our experience dur- 
ing the last eight years with a 10 gram 
radium bomb] tends to support this view. 

No definite conclusions can be drawn 
from this small group of cases. Attention is 
called to the possibilities of cure without 
radionecrosis of so-called radioresistant 
mixed tumors of the palate by telecurie- 
therapy. 


430 N. Michigan Ave. 
Chicago, Ill. 
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THE EFFECT OF HYALURONIDASE ON THE ABSORP- 
TION OF A SUBCUTANEOUSLY DEPOSITED 


RADIOPAQUE SUBSTANCE* 


By NORMAN SIMON, M.D.,t and LESTER NARINS, M.D.1 


The Mount Sinai Hospital 
NEW YORK, NEW YORK 


INCE the discovery of the spreading 

factor by Duran-Reynals! in 1929, and 
its subsequent identification as hyaluroni- 
dase by Meyer, Dubos and Smyth? in 
1936, many investigations on the biologic 
action of this enzyme have been conducted. 
Hyaluronidase activity in the skin can be 
clearly demonstrated by the intradermal 
spread of india ink,* certain dyes, and in- 
fections.6 The enzymatic activity in the 
subcutaneous tissues, however, is less read- 
ily demonstrated. This report 1s concerned 
with the presentation of a roentgenographic 
method of demonstrating the absorption- 
hastening properties of subcutaneously 1n- 
jected hyaluronidase. 

Favilli? and Sannella!? have studied the 
effect of hyaluronidase on the subcutaneous 
absorption of india ink or saline solutions 
in experimental animals. More recently, 
Hechter, Dopkeen and Yudell® have dem- 
onstrated the latter effect in human in- 
fants. In these experiments estimations of 
rate of absorption were based upon the 
consistency to palpation of the injected 
area, the time necessary for the injection of 
a given quantity of fluid, and the time of 
disappearance of the swelling made by the 
injected solution. 

In order to establish a more objective 
estimate of this absorption-hastening fac- 
tor of hyaluronidase in subcutaneous tissue 
we have adopted a roentgenographic 
technique which lends itself to appraisal 
as readily as does the spreading of india 
ink in the skin. Radiopaque contrast media 
were injected into the subcutaneous tissues 


of guinea pigs, and serial roentgenograms 
were made to determine the time of roent- 
gen disappearance of these substances. The 
time of disappearance in control animals 
was compared with the disappearance in 
animals in which the subcutaneous sites 
had previously been prepared with hyalu- 
ronidase. The hyaluronidase used in this 
study was an extract of bull testis supplied 
in a powder form in the strength of 50 
TRU per mg.* 
METHOD 


Guinea pigs were tied in the supine 
position, and subcutaneous injections were 
made in the ventral body wall. The sites 
selected were right and left upper chest, and 
right and left inguinal regions. Control 
sites were injected with r.o cc. of normal 
saline, while test sites were injected with 
I2 or £o TRU of hyaluronidase dissolved in 
1.0 cc. of normal saline. Control and test 
sites were rotated in a clockwise manner in 
successive animals. Twenty minutes after 
preparation of the sites as above, all of 
these areas were reinjected with r.o cc. of 
a radiopaque contrast substance (neo- 
lopax, Schering, a 50 per cent solution 
of disodium N-methyl-3,5-diiodo-chelidam- 
ate). The twenty minute interval between 
preparation of the site with hyaluronidase 
and injection of neo-iopax is essential. 
When mixtures of hyaluronidase and neo- 


* rru=Turbidity Reduction Unit. One Tru is defined as the 
amount of enzyme per ml. which will reduce the turbidity of the 
substrate-protein complex from that obtained with 0.2 mg. to that 
obtained with o.1 mg. substrate. The substrate-protein complex 
consists of a salt of hyaluronic acid combined with horse serum.* 


* The hyaluronidase and neo-iopax were supplied by the Schering Corporation, Bloomfield, N. J. 
T Dazian Fellow in Radiology, Service of Dr. M. L. Sussman, The Mount Sinai Hospital, New York. 
t Resident in Urology, Service of Dr. G. D. Oppenheimer, The Mount Sinai Hospital, New York. 
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lopax are injected there is no absorption- 
hastening effect. Similar results were ob- 
tained when mixtures of hyaluronidase 
and diodrast were used (diodrast, Win- 
throp, 35 per cent solution of diiodo-pyri- 
done acetic acid diethanolamine). Serial 
ventrodorsal roentgenograms were then 


3. 








` 


A 








RESULTS 


Ten guinea pigs were injected in a total 
of twenty-four sites, using either two, three 
or four areas in an individual animał. 
Of these twenty-four sites fourteen were 
controls, while ten were test sites. The test e 
areas were prepared with either 12 or £o 





ti 


Frc. 1. Guinea pigs injected with neo-iopax in four subcutaneous sites. Preparation of each site is indicated 
by letters A, B, c and D adjacent to subcutaneous deposits of neo-iopax. A and p indicate controls (1 cc. of 
normal saline before injection of neo-iopax). Test sites labeled B were prepared with 50 TRU of hyaluroni- 
dase, and sites labeled c were prepared with 12 TRU of hyaluronidase before injection of neo-iopax. Test 
and control sites were rotated in successive animals as indicated. 


made at ten to twenty minute intervals 
to record the presence or absence of radio- 
paque substances. Each roentgenogram 
usually included three simultaneously 
tested guinea pigs on the same 14 by 17 
inch film (Fig. 1). The time of disappear- 
ance of the density due to neo-iopax was 
considered to be the end point (Fig. 2). 


TRU of hyaluronidase. The mean time of 
disappearance of neo-iopax from control 
sites was" I13 minutes (range; 75 to 180 
minutes), while the mean time of disap- 
pearance from test sites was 79 minutes 
(range; 20 to 120 minutes). The standard 
error of the mean in controls was 7.3 min- 
utes, and in the test group 10.0 minutes. 
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The ratio of the difference between the 
mean disappearance time in test and con- 
trol sites to the standard error of the dif- 
ference was 2.7. This ratio indicates that 
the difference time is due to hyaluronidase, 
since the probability that it 1s due to ran- 
dom variation is less than 0.01.8 There was 
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mucin clot prevention, and reduction in 
viscosity. The present study has yielded a 
roentgenographic method of demonstrating 
hyaluronidase activity in subcutaneous tis- 
sue. This demonstration of the absorption- 
hastening effect of hyaluronidase uses com- 
plete disappearance of roentgen density as 





Fic. 2, a and 4. Showing a guinea pig immediately after injection of subcutaneous sites with neo-iopax (a) 
and thirty minutes later (4). Radiopacity persists in control sites A and D, while test sites B and c show 
almost complete disappearance of density. Note urinary bladder density in 77. 


no significant difference between the ab- 
sorption-hastening effect of 12 as compared 
with 50 TRU. 
DISCUSSION 

Hyaluronidase activity in the skin can 
be demonstrated by its spreading effect on 
intradermally injected india ink. In vitro 
the enzyme activity can be measured by 
such chemical tests as turbidity reduction,’ 


a definite end point. In preliminary experi- 
ments it was also found that the urinary 
bladder was visualized sooner in those ani- 
mals in which hvaluronidase had been used 
to prepare the injection sites. This would 
seem to indicate that blood stream absorp- 
tion of subcutaneously deposited sub- 
stances occurs more rapidly as the result of 
hyaluronidase. In addition to demonstrat- 
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ing hyaluronidase activity in the subcu- 
taneous tissue, the method may be appli- 
cable in the general problem of influencing 
absorption from subcutaneous tissues by 
various chemical and physical agents. 

The absorption-hastening effect of hya- 
luronidase may also find use in subcutaneous 
excretory urography in infants.’ This may 
make excretory urography in infants an 
office procedure, rather than one requiring 
specialized pediatric intravenous tech- 
nique. 

SUMMARY 


1. A roentgenographic method of dem- 
onstrating the effect of hyaluronidase on 
the absorption of a radiopaque substance 
from subcutaneous tissues is described. 

2. Hyaluronidase hastens absorption of 
a water soluble radiopaque substance from 
the subcutaneous tissues. 

The Mount Sinai Hospital 


1 East 1coth St. 
New York 29, N. Y. 
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EFFECT OF ROENTGEN RAYS UPON BARTONELLA- 
INFECTED AND NORMAL RATS* 


By DOROTHY NEUHOF NAIMAN, Ph.D. 


Department of Physiology, Health and Hygiene, Hunter C ollege of the City of New York 
NEW YORK, NEW YORK 


HE study reported here was pre- 
Ss liminary to a more extensive inquiry 

into the effect of roentgen rays upon the 
course of a rat trypanosome infection. Es- 
sentially it was desired in these preliminary 
experiments to determine the tolerance to 
roentgen rays and ability to survive follow- 
ing irradiation of rats of different ages. How 
ever, because the stock Sherman strain ani- 
mals available were frequently infected 
with the common rat parasite, Bartonella 
muris, it was deemed advisable to deter- 
mine first whether B. mauris infection affects 
the resistance of rats to roentgen rays. This 
was important since roentgen rays are 
known to have a particularly deleterious 
effect upon lymphoid tissue and since 
splenectomy enhances the virulence of 
Bartonella infection. 

Accordingly, 25 rats were given single 
continuous exposures of from 300 to 1,000 
r over the entire body; 12 of these rats 
were Bartonella-free; the other 13 were in- 
fected with B. muris either several days be- 
fore irradiation or four hours thereafter. 
The physical factors used were as follows: 
200 kv., 25 ma., 1 mm. Al+o.15 mm. Cu 
filtration, 50 cm. target skin distance. 
During irradiation, the animals were im- 
mobilized in lightweight cardboard boxes. 
Following exposure, red and white blood 
corpuscle counts were made and rat weights 
recorded, at intervals of one to two days, 
until death or for twenty-one days. 

In all the rats, there was an initial de- 
crease in weight and an immediate sharp 
reduction in the number of circulating 


leucocytes. Between the seventh and 
twelfth post-irradiation days, those rats 
which still survived suffered a marked 
drop in circulating erythrocytes. This ef- 
fect on the red blood cell count was in 
contrast to the results of Lawrence and 
Lawrence! who noted no significant change 
in the erythrocyte counts of eighty-day old 
rats exposed to 500 r. Some of the animals 
which died within a week of irradiation 
were emaciated, had mucous diarrhea, oc- 
casionally blood-stained, and edematous 
eyelids. Most frequent gross postmortem 
findings were petechial hemorrhages in the 
lungs, gross hemorrhage in the stomach and 
atrophy of the spleen. Table 1 gives perti- 
nent data on the red and white blood cell 
counts and survival time following irradia- 
tion of the two groups of rats. (The approxi- 
mate normal level of erythrocytes of these 
rats was 8.5 million per cu.mm., and of 
leucocytes, 8 thousand per cu.mm.) 

No definite conclusions as to the effect 
of Bartonella infection on survival time 
following roentgen irradiation can be 
drawn from the data given in Table r. 
However, it would appear that Bartonella- 
infected rats are probably slightly less re- 
sistant than are normal rats to the effects of 
roentgen rays. It will also be noted that the 
larger rats survived after exposure to 300r 
and s00 r for longer periods than the 
smaller ones exposed to 300 r and 400 r. 
Since the larger animals received. propor- 
tionally higher dosage because of more 
scatter and greater absorption, it is evident 
that older rats are capable of sustaining 


* The work described in this paper was performed in the Department of Bacteriology, College of Physicians and Surgeons, Columbia 
University, and the Department of Radiotherapy, Presbyterian Hospital, New York. 

t The author wishes to express her thanks to Professor James T. Culbertson, formerly of Columbia University, for his guidance, and 
to record her appreciation of the invaluable assistance rendered by the late Doctor H. H. Kasabach and his staff, of the Department of 


Radiotherapy, Presbyterian Hospital. 
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TABLE | 
EFFECT OF ROENTGEN IRRADIATION OF Bartonella-FREE 
AND Bartonella-INFECTED RATS 

Average Average 

T minimum | minimum 
Nose Initial Bartonella Roentgen dor ik ih Average 
Series NM weight muris irradiation ipee j ras. survival 
i (grams) infection (r) A y (days) 

(109 per (per 


cu.mm.) cu.mm.) P. 


A I I 80-140 — 
2 i 
2 n 
2 T 
2 T 
A IP 4 36-40 — 
A T 
e" — 
3 T 
12 36-140 — 
13 a 





! Series A I: rats infected with B. muris before irradiation. 











300 23,2 750 21+ 
300 2.2 250 21 + 
500 3.0 425 18 + 
500 2.5 450 s1 
750 ? 675 6 
750 " 450 4.5 
IOOO 3 250 4 
1000 ISO 4 
300 3.0 560 I$. 
300 3,94 550! 10.5 
400 i : 4 
400 1 j 4 
+ 3.18 532 

T 2.48 370 





Series A II: rats infected with B. muris four hours after irradiation. 


? Rats died before fall in circulating erythrocytes occurred. 
* Results from 1 rat only; other rat had gangrenous tail. 
? Sufficient blood for accurate count could not be obtained. 


ê Results from rats which survived long enough for fall in erythrocytes to occur. 


much larger doses of roentgen rays. Similar 
results were reported by Quastler? who 
found that heavier mice are less sensitive 
to roentgen rays than lighter mice. 

Since the magnitude of the irradiation 
effect would depend upon the age of the 
animal, it was clear that absolute roentgen- 
ray dosage could not be used in studying 
the effects of irradiation on infected rats 
of different ages. Therefore, in order to 
standardize the experimental conditions, 
an attempt was made to determine the 
maximum dose which would permit sur- 
vival of normal (Bartonella-free) rats of 
different ages, for twenty-one days. Forty- 
four rats were irradiated and weighed on 
alternate days following exposure (Table 
II). 

From the results given in Table 1, it is 


evident that the maximum roentgen-ray 
exposure which would uniformly permit 
survival for at least twenty-one days in 
reasonably good nutrition of rats fifteen, 
twenty-five, thirty-five and sixty days old 
at the time of irradiation was, respectively, 
300, 400, 500 and 5oo r. It may be men- 
tioned that these values, at least for the 
oldest group, are somewhat higher than those 
found by Leach and Sugiura? who reported 
that all 7 of their two and one-half to three 
and one-half month old rats that were ex- 
posed to soo r died within eighteen days, 
the shortest time interval between irradia- 
tion and death being two days. 


Hunter College of the City of New York 


695 Park Ave. 
New York 21, N. Y. 
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TABLE II 


EFFECT OF ROENTGEN IRRADIATION ON SURVIVAL TIME OF RATS 














Average number 





N Age when Roentgen days before Average 

umber s à : d $ : 

ae irradiated irradiation resumption of survival 

á ji (days) (r) normal growth (days) 

(wt.) rate 

S 2 60 750 — 6 
6 500 10 214- 
2 400 9 21-d- 
2 35 600 — IO 
4 500 11,2 21+ 
2 350 5 21+ 
3 300 3 21+ 
2 ar 500 = 21 +! 
5 400 5.4 21+ 
2 300 4 21+ 
2 250 3 21 + 
2 200 2 21+ 
2 15 350 aa 14.5 
5 300 4-4 21+ 
I 200 3 21+ 
2 150 I 21 + 





1 Although these 2 rats survived twenty-one days, their nutrition was obviously seriously affected; four weeks after irradiation they 
had attained only slightly more than half the weight of their unirradiated litter mates. 


REFERENCES age roentgen rays on heart of adult rats. Am. J. 
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ON THE ASSOCIATION OF CERTAIN HEMATOMAS 
WITH MYELENCEPHALIC BLEBS IN THE 
HOUSE MOUSE* 


By ARNOLD B. GROBMAN, Ph.D. 
University of Florida 
GAINESVILLE, FLORIDA 


ERTAIN liver and testis hematomas 

and a case of situs inversus viscerum 
have been described by Bagg, in a series 
of papers, along with the kidney, eve, and 
foot abnormalities which are generally con- 
sidered to be the expression of the gene 
for myelencephalic blebs. Apparently Bagg 
believed the liver and testis hematomas to 
be associated with the gene my for he 
wrote.? 


However, as described above, disturbances 
have been noted, apparently mainly blood 
vascular in nature, in the tissues adjacent to 
the kidneys, and several instances have been 
recorded of similar disturbances, especially in 
the liver and testis, which are similar to the 
characteristic eye and foot lesions associated 
with blindness and club feet, respectively. 
These observations lead the writer to conclude 
that some common etiological relationship 
probably exists between the various abnormal- 
ities. 


Grüneberg* discounts the association of 











situs inversus viscerum with the othe 
anomalies but accepts Bagg’s allocatiorfof 
the hematomas. In the present note this 
latter allocation will be questioned. 

The pertinent data from Bagg may be 
brought together as follows (Table r). 

Somewhat comparable data have been 
obtained in this laboratory, from mice quite 
unrelated to Bagg's, and are summarized in 
Table 11. 

The liver and testis hematomas are visi- 
ble externally in newborn mice while the 
pancreas hematomas and situs inversus vis- 
cerum can be determined by dissection 
only. Herein we shall be concerned with the 
former two anomalies only, since routine 
autopsies of newborn mice were not part of 
our experiment. 

The mice with which Bagg worked were 
all descended from a single stock which 
had been exposed to roentgen radiation.? 
Grüneberg* is of the opinion that the origi- 
nal stock was already heterallelic for my. 

















TABLE I 
; No. No. Per Cent 
Abnormality Examined Abnormal Abnormal Source 
Kidney defects 5600 1057 18.9 1929: 213 
Eye defects 447 a4 83.7 1923: 981 
(Little and Bagg) 
Liver hematomas 1817 7 d 1925: 287 
Testis hematomas t 5600 15 0.3 1929: 213 
Pancreas hematoma A single case observed 1925: 288 
Situs inversus viscerum A single case observed 1924: 138 


1925: 282, 297 





T Bagg wrote: “In one instance an animal had a hemorrhagic testis that was observed through the body wall soon after birth, and 
in later life it was found to have that testis completely missing." We have corroborated this observation to a certain extent with 2 
newborn mice in which hematomas were visible through the body wall. These mice were autopsied at forty-two and forty-five days 
of age and in each the involved testis was considerably reduced (about 50 per cent from its fellow in linear dimension). Each con- 
tained motile sperm in its vas, however. 


* The new data reported here were obtained incidental to work carried on for the Manhattan Project at the University of Rochester 
under contract number W-7401-eng-49. 
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Tase II 
No. No. | Per Cent 
Abnormality Ex. Ab- Ab- Origin of Mice p of 
servation 
amined | normal | normal | 
Kidney defects 11333 |  1O 6.4 Little dba XC57 Blk Autopsy of adult oo and 
? l 
Kidney defects 164 O O.O Swiss X Bagg albinos Autopsy of adult g c 
Mc defects 11333 12 O.I Little dba XC57 Blk Autopsy of adult 7 g and 
e 9 
Eye defects 164 O | 0.0 Swiss X Bagg albinos Autopsy of adult g g 
Liver hematomas 19514 22 | o. (Little dda XC57 Blk) | External examination of 
| x (Swiss-Bagg albino) newborn mice, g'g and 
| ?9 
Testis hematomas 19514 | 38 | o2 (Little dda XC57 Blk) | External examination of- 
x (Swiss- Bagg albino) newborn mice, c" c? and 
es 
Pancreas hematomas > 100 o | — | (Little déaxCs57 Blk) | Autopsy of newborn mice, 
| x (Swiss-Bagg albino) d' c and 9 9 





After the anomalies appeared the mice were 
selectively inbred for the defects and un- 
doubtedly they were made homozygous for 
my. 

Our material is thought to be free of 
my. Our mice are unrelated to Bagg’s 
my/my mice; they originated from well- 
known stocks in which my has never been 
reported; and they have practically none of 
the kidney and eye defects associated with 
the gene (compare Tables 1 and 11). 

Comparison of the frequencies of testis 
hematomas in Table 1 and Table 11 gives a 
chi-square of 1.10 with one degree of free- 
dom (P ca. 0.25), and suggests a low occur- 
rence of testis hematomas in mice regardless 
of the presence of the gene for myelen- 
cephalic blebs. 

However, the comparable values for the 
liver hematomas do not support a similar 
conclusion. Here the chi-square value of 
9.09 with one degree of freedom (P «.or) 
is consistent with an association of these 
hematomas with my. 

Since our +/my mice exhibit frequencies 
of the testis hematomas similar to those 
of Bagg’s my/my mice, it appears likely 
that testis hematomas (and probably pan- 


creas hematomas and situs inversus vis- 
cerum) are not always to be attributed 
(either directly or indirectly) to the gene 
my. The data do not support such a con- 
clusion regarding liver hematomas al- 
though it is not unlikely that strain dif- 
ferences, independent of my, may be 
chiefly involved. 


Department of Biology 
University of Florida 
Gainesville, Florida 
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A NEW PROCESSING ROOM ACCESSOR Y: 


IHE “CLIP DRIP” TRAY* 


"P 


By STANLEY H. MACHT, M.D. 


BALTIMORE, 


O single problem is so commonly and 

universally encountered as that of 
how to best handle wet films brought from 
the processing room for emergency view- 
ings. The problem is greater in the larger 
hospitals where the intern, the assistant 
resident, and the resident of a service, 
each in turn and at separate intervals is 
apt to arrive at the roentgen department 
and express his desire to review the “wet” 
films. Processing solutions, water, or com- 
binations of both, drip from the film as 
they are carried from the dark room to the 
roentgenologist's viewing boxes. The floors 
are dripped upon, the viewing box shelf 
and any films thereon are dripped upon, 
and the roentgenologist's clothes are 
dripped upon—in fact everything but the 


MARYLAND 


drip cloth which is supposed to be held 
under the wet films bears the tell tale 
stains of this roentgenological industrial 
hazard. It occurred to the author that the 
solution to the problem would be a tray 
that would "clip" the drip. After consider- 
ing various materials, “Lucite?” was se- 
lected because of: (1) its resistance to water 
and developing chemicals; (2) its tensile 
strength and non-bre akable qualities; (3) 
its light weight. 

A tray was then designed and early this 
year one of the larger manufacturers 
(DuPont) fabricated samples (Fig. 1). Sev- 
eral trays are kept in the processing room. 
When a wet film is requested, a tray is 
snapped onto the lower bar of the film 
hanger (Fig. 2). The hanger may now be 





*Patent pendi ng. 


TOO 


, Vou. 61, No. 1 New Processing Room Accessory IOI 
lifted, tilted, or swung about. The dripping 
solutions are caught in the tray. When the 
film is held in front of an illuminator the 
tray holds the bottom out far enough so 
that the wet film does not touch the glass. 

ə The tray has been tested under actual 
working conditions in the Department of 
Radiology of a large city hospital. It has 
proved completely satisfactory and is 

Mireo being described here. It has 
proved of special value in carrying wet 
films into the operating room during ortho- 
pedic operations. 


SUMMARY 


A tray has been designed and fabricated 
for the purpose of catching dripping solu- 
tions from “‘wet films.” 


2307 Crest Road 
Baltimore, Maryland 
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TRIFOCAL GLASSES AS AN AID TO THE 
OLDER ROENTGENOLOGIST 


By RAMSAY SPILLMAN, M.D. 


NEW YORK, 


A! about the age of forty-five, the eye of 
the average human being has acquired 

a focal length that is a little longer than his 
arm. Among the many inventions of Ben- 
jamin Franklin, the bifocal spectacle was 
no mean achievement. Some persons have 
more trouble adapting to it than others. 
In the early fifties, presbyopia has 
normally increased to the degree that an 
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adequate addition for reading differs so 
greatly from the correction for distance 
that there is an intermediate zone in which 
sharp vision is not obtained. This zone in- 
cludes the distance at which one would 
normally read roentgenograms. 


NEW YORK 


For persons who can accept them, tri- * 


focal glasses bridge this gap and give con- 
tinuous vision. The only reason for this 
communication is that I find comparative 
few of my colleagues in the age group to 
benefit from them have ever heard of them. 
The principle is simplicity itself, though the 
optical details inspire appreciative ad- 
miration. The lens is ground to uniform 
curvature, the difference in the strength 
being inherent in the different indices of 
refraction of the three kinds of glass in- 
volved. The accompanying roentgenogram 
(Fig. 1) illustrates the principle and also 
shows the pattern formed by the three ele- 
ments. The intermediate rectangle con- 
stitutes an addition that is half the strength 
of the lower addition. I have found that the 
proper inclination of the head to throw the 
vision through the needed correction very 
quickly becomes a reflex action and in- 
volves no conscious effort; and this, not- 
withstanding a complicated optical pre- 
scription involving spheres, cylinders, and 
prisms. 


115 East 61st St. 
New York 21, N. Y. 
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NITROGEN MUSTARD THERAPY 


HORTLY after World War I a few 

articles? appeared in the medical 
literature pointing to the fact that the 
mustard gas used in chemical warfare ex- 
erts, among other things, a toxic effect on 
the hemopoietic system leading to leuko- 
penia. During World War II research car- 
ried out on a series of mustards revealed 
that most of these compounds also produce 
a cytotoxic action on the elements of the 
lymphoid system and to a certain extent on 
the proliferative processes of malignant 
neoplasms. This action in many ways re- 
sembles that observed following roentgen 
irradiation. Hence, several investigators 
turned their attention to the possible thera- 
peutic applicability of some of the mus- 
tards. 

Gilman and Philips? in 1946, gave the 
first account of such applicability. These 
authors reviewed considerable unpublished 
work carried out in conjunction with the 
war effort and analyzed the relation exist- 
ing between the chemical constitution and 
the biological action of numerous nitrogen 
mustards. They arrived at the conclusion 
that there is an almost infinite variety of 
mustards which may be prepared and that 
considering the great selectivity of action 
of some of these drugs “a measure of op- 
timism is lent to the anticipation of future 
investigations." Bearing out this predic- 


! Krumbhaar, E. B. Role of the blood and the bone marrow in 
certain forms of gas poisoning. ¥. 4. M. A., 1919, 72, 39-41. 

2 Pappenheimer, A. M., and Vance, M. The effects of intra- 
venous injections of dichloroethylsufide in rabbits with special 
reference to its leucotonic action. ¥. Exper. Med., 1920, 37, 
71-794. 

3 Gilman, A. and Philips, F. S. The biological actions and 
therapeutic applications of the B-chloroethy! amines and sul- 
fides. Science, 1946, 103, 409-415; also, Philips, F. S., and Gil- 
man. A. The relation between chemical constitution and biolog- 
ical action of the nitrogen mustards. Approaches to tumor chemo- 
therapy. Am. Assoc. Advancement Sc., 1947, pp. 293-305. 


tion of Gilman and Philips, during the next 
two years a relatively large number of 
articles were published in rapid succession. 

It may not be out of place, therefore, to 
try to analyze some of the progress made 
and to consider the present status of the 
medical usefulness of the mustards. 

The clinical and pathologic effects were 
studied in extenso recently by Graef, 
Karnofsky, Jager, Krichesky and Smith.‘ 
One sulfur and four nitrogen compounds 
were investigated which by using the 
official War Department symbols for brev- 
ity were designated, as H (bis-8-chloro- 
ethylsulfide), HN; (ethyl-bis-8-chloroethyl- 
amine), HN, (methyl.bis-8-chloroethyl- 
amine), HN; (tris-8-chloroethyl-amine) and 
TLso (iso propyl.bis-8-chloroethylamine). 
Of the five preparations HN; is the most 
commonly used in clinical therapy and is 
thus of particular interest as far as this re- 
view is concerned. 

Graef and his colleagues undertook their 
investigations principally on rodents (al- 
bino mice, albino rats and New Zealand 
rabbits) and on some dogs but they also 
correlated the data available on other 
species. It was demonstrated that sulfur 
and nitrogen mustards given by different 
routes of administration absorbed readily, 
inducing injury to the lymphatic tissue, 
spleen, bone marrow and epithelium of the 
small intestine, and, if the dose was large 
enough, death of the animal. In general, the 
destructive action and the extensive altera- 
tions produced showed an extraordinarily 
close parallelism to the well known effects 
of the direct application of the roentgen 

* Graef, I. Karnofsky, D. A., Jager, V. B., Krichesky, B., and 


Smith, H. W. The clinical and pathologic effects of the nitrogen 
and sulfur mustards in laboratory animals. 4m. J. Path., 1948, 


24, 1747. 
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rays. The authors stress, however, that tor 
the moment, this parallelism must be re- 
garded as only superficial since in neither 
case has the fundamental mode of injury 
been determined. 

Gilman and Philips? in describing the 
pharmacology of the nitrogen mustands 
consider that the presence of the imime 
ring is important in endowing the com- 
pound with cytotoxic activity. However, 
the specific sites of action of the imine 
ring are dependent upon the rate of intra- 
molecular cyclization of the parent sub- 
stance and the formation of the imonium 
moiety. The end result is complete dis- 
solution of the cell if the dose is large and 
varying degrees of growth inhibition if the 
dose is smaller. 

Fell and Allsopp? studied the action of 
mustard gas (88' dichlorodiethylsulphide) 
on living cells in vitro by using as cultures 
small pieces of choroid and sclerotic from 
ten to twelve day chick embryos grown by 
the hanging drop method. It was noted 
that liquid mustard gas or its concentrated 
vapor immediately coagulated and killed 
living cells with little distortion of form. 
Low concentrations of mustard gas vapor 
led to slow death of the cells with disin- 
tegration of the cystoplasm associated wath 
enormous distortion of the cell outline, of 
the chromosomes in mitotic cells and of the 
chromatin structure of resting nuclei. Cells 
grown in sublethal concentration of mus- 
tard gas showed many abnormal mitotic 
figures. 

The histopathologic effect of the nitrogen 
mustard (HN ;) on tumors and other tissues 
in the human was analyzed by Spitz.® This 
author during a period of two and one-half 
years performed postmortem examinations 
in a group of 57 cases which were treated at 
Memorial Hospital principally with nitro- 
gen mustard after other forms of therapy, 
including external irradiation, became no 
longer effective. The cases represented 12 


5 Fell, Honor B., and Allsopp. C. B. The action of mustard 
gas on living cells in vitro. Cancer Research, 1948, 8, 145—161. 

6 Spitz, Sophie. The histological effects of nitrogen mustards on 
human tumors and tissues, Cancer, 1948, 7, 383-398. 
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of Hodgkin's disease, 16 of lymphosarcoma, 
9 of lymphatic leukemia, 7 of myelogenous 
leukemia and 13 of a variety of malignant 
tumors. 

The changes observed on the neoplastic 
tissues were, curiously, most pronounced 
in the lymphosarcomas although the most 
encouraging clinical results have been ob- 
tained in Hodgkin’s disease. These changes 
consisted of ballooning of the cytoplasm 
by fat and of swelling with loss of chroma- 
tin pattern of the nuclei. They were at- 
tributed to the direct effect of the nitrogen 
mustard since no other known condition 
would lead to such accumulation of the 
lipid material. The destructive phase per- 
sisted for as long as twenty-one days follow- 
ing therapy in lymphosarcoma but in 
Hodgkin’s disease it was not evident after 
an interval of eight days. In most cases, 
after this period, there was a transforma- 
tion of the original tumor into one of 
steadily decreasing cell population with in- 
creased. pleomorphism of the remaining 
cells, multinucleated giant cells making 
their appearance quite frequently. Not all 
cells were affected equally and some 
escaped injury altogether. In the lymphatic 
leukemias no cytologic alterations were ob- 
served; there was simply a reduction in the 
number of cells comprising the leukemic 
infiltrate. The myelogenous leukemias, ex- 
cept the acute cases, remained uninfluenced 
by the nitrogen mustard gas therapy. Like- 
wise no cytologic effect was noted in a 
variety of malignant epithelial tumors. 

Of the normal tissues, Spitz found 
changes attributable to the nitrogen mus- 
tard therapy in the bone marrow and the 
testes. The alterations of the bone marrow 
consisted of hypoplasia, disappearance of 
the granulocytes and persistence of a few 
erythroblasts and megakaryocytes. In the 
more severe cases hemorrhage, edema and 
diffuse myxomatous changes were also 
present. In general, the degree of hypo- 
plasia of the bone marrow depended on the 
total cumulative dose and the interval 
following therapy. The effect noted in the 
testes was rather surprising. In no less than 
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go per cent of the cases examined a mod- 
erately advanced atrophy developed from 
which recovery seldom occurred. By com- 
parison, testicular atrophy was found in 
only 38 per cent of miscellaneous malignant 
tumors and 57 per cent of malignant 
lymphomas and leukemias not subjected to 
mustard but to other forms of therapy. 
Spitz also made the important observation 
that in contradistinction to animal experi- 
ments the mucosa of the gastrointestinal 
tract of the human exhibited no unusual 
alterations, regardless of the amount or 
duration of the nitrogen mustard therapy. 

The clinical value of nitrogen mustard 
therapy was studied by a number of in- 
vestigators. Because of the above enu- 
merated reasons,  Hodgkin's disease, 
lymphosarcoma, the leukemias and a few 
other types of malignant neoplasms were 
chosen as most suitable for treatment. In 
the great majority of cases reported in the 
literature HN» was used. The average dose 
amounted to o.1 mg. per kilogram of body 
weight which was repeated daily, for four 
to six doses. The drug was prepared fresh 
and to avoid local thrombosis it was in- 
jected within five minutes into the tube of 
a saline intravenous system already in 
operation. After intervals of two to three 
months further courses of treatment were 
given, depending on the symptoms of the 
patient. 

Recently, Wintrobe and Huguley’ deal- 
ing with a larger series of cases have criti- 
cally evaluated what one may expect from 
such a procedure. These authors treated 
with HN; a total of 102 cases and have 
observed the response for periods of three 
to thirty-three months. They have also 
analyzed for the purpose of comparison the 
available cases from the literature. The 
best results were obtained in Hodgkin's 
disease. A regression of the tumefactions, 
splenomegaly, fever, bone pain and various 
other clinical symptoms was noted lasting 
repeatedly over periods of many months. 


? Wintrobe, M. M., and Huguley, C. M., Jr., Nitrogen mustard 
therapy for Hodgkin's disease, lymphosarcoma, the leukemias, 
and other disorders. Cancer, 1948, 7, 357-382. 
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In view of the fact that most of the cases 
treated were already radiation "resistant" 
or very far advanced, the marked pallia- 
tive effect was considered as a notable ac- 
complishment. In lymphosarcoma or retic- 
ulum cell sarcoma the results have not been 
so promising, but the authors cite several 
instances from the literature in which the 
outcome was more favorable. In chronic 
myelogenous leukemia and the asympto- 
matic stage of chronic lymphatic leukemia 
the effectiveness of HN» was often quite 
impressive. In the acute leukemias only 
very temporary alterations were obtained. 
The other malignant neoplasms treated 
likewise exhibited indefinite response. Ulti- 
mately, nitrogen mustard therapy proved 
ineffective in all lesions. 

According to Wintrobe and Huguley, 
there are two disadvantages connected 
with the clinical application of the mustard 
therapy: (1) the nausea and vomiting 
which nearly always follows the first injec- 
tion of each course, and (2) the depressant 
effect on the cellular elements of the blood 
resulting in lymphocytopenia, granulo- 
cytopenia, thrombocytopenia and some 
anemia. However, in the cases responding 
favorably this latter effect is short-lived 
and does not produce serious symptoms. 

To eliminate some of these disadvantages 
Burchenal* tried the use of a new type of 
nitrogen mustard: the so-called Skis (1:3 
propane diamine NNN'N' tetrakis (2- 
chloroethyl) dihydrochloride). Eleven pa- 
tients with chronic myelogenous leukemia 
were treated with this drug. In general, 
Skiss, when given in a dosage of 0.1 mg. per 
kilogram of body weight daily for four to 
eight doses, was found to cause much less 
nausea and vomiting than HN, but other- 
wise there was no difference in the clinical 
response. In Ig patients with acute leu- 
kemia SKi remained largely unsatisfac- 
tory. 

The question arose from the beginning of 
the clinical use of nitrogen mustard therapy 
whether or not its simultaneous applica- 


8 Burchenal, J. H. The newer nitrogen mustards in the treat- 
ment of leukemia. Radiology, 1948, 50, 494—499. 
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tion with roentgen therapy or other forms 
of irradiation may not be of advantage. 
Karnofsky, Burchenal, Ormsbee, Cornman 
and Rhoads? studied the additive toxico- 
logical effects of HN» and roentgen rays 
experimentally in mice. These experiments 
suggested that under certain conditions 
the destructive action of the two agents is 
at least additive. The impression was 
gained that the administration of a full 
course of HN. must precede the roentgen 
therapy to secure the best result. How- 
ever, the authors emphasized that explora- 
tions of a much wider range are necessary 
before any definite recommendations can 
be made on this problem. 

Since then several reports have appeared 
in the literature referring to various com- 
binations of nitrogen mustard and roentgen 
therapy. In view of the clinical vagaries of 
the diseases for which the method is used 
and the very indefinite duration of the 
remissions that follow the treatment, how- 
ever, it is still impossible to properly evalu- 
ate the cumulative effect of the two agents. 

Their relative merit is much better 
understood. Craver, on the basis of over 


? Karnofsky, D. A., Burchenal, J. H., Ormsbee, R. A., Corn- 
man, I., and Rhoads, C. P. Experimental observations in the use 
of the nitrogen mustards in the treatment of neoplastic disease. 
Approaches to Tumor Chemotherapy. Am. Assoc. Advancement 
Sc., 1947, Pp. 293-305. 

10 Craver, L. F. The nitrogen mustards: clinical use. Radiology, 
1948, 50, 486-493. 
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300 cases treated at Memorial Hospital 
and after reviewing the literature, summed 
this up as follows: (1) nitrogen mustard 
therapy is indispensable in (a) cases of 
generalized Hodgkin’s disease with marked 
constitutional symptoms; (b) advanced 
cases of lymphosarcoma in which there 1s 
an immediate threat to life and in which 
the lesion causing the immediate danger 1s 
not amenable to surgery or irradiation; (c) 
anaplastic carcinoma of the lung; (2) in 
early and intermediate stages of Hodgkin's 
disease, in most cases of lymphosarcoma 
and in the majority of the chronic leu- 
kemias it seems doubtful that nitrogen 
mustard therapy offers any advantage or 1s 
as good an all around agent as roentgen 
therapy; and (3) none of the nitrogen 
mustards so far used has given any indica- 
tion of ability to cure any of the types of 
cancer treated. 

It may be said, as a general conclusion, 
that nitrogen mustard therapy has a 
marked palliative value. It undoubtedly 
will form an important adjunct of our 
future armamentarium in the treatment of 
certain well selected lesions. The trial of 
new compounds and the extension of the 
field of clinical exploration seems amply 
justified. 

T. Leucutia, M.D. 


Harper Hospital 
Detroit 1, Mich. 
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ELDWIN R. WITWER 
1890-1948 


N THE death of Dr. Eldwin R. Witwer, 

which occurred from a cerebral hemor- 
rhage on November 2, 1948, the medical 
profession lost one of its abler physicians 
and radiology lost one of its staunchest 
champions in the fight to prevent encroach- 
ment on its rights and privileges as a 


speciality. His position in regard to issues 
of ethics, high scientific standards and 
economic justice was never in doubt, and 
his decided views were influential on the 
floor of scientific meetings as well as in 
private counsel and committee sessions. 

Dr. Witwer was born in Ontario, Canada, 
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on August 23, 1890, but was educated in 
Michigan schools, Valparaiso University 
and the Detroit College of Medicine, now 
Wayne University College of Medicine. 
His earlier interests were in pathology and 
~internal medicine and he held the position 
of Assistant Professor of Pathology in his 
Alma Mater, where he later became As- 
sistant Professor of Radiology. For many 
years he was medical assistant to Dr. C. 
G. Jennings, an internist of national repute, 
and his excellent training in pathology and 
internal medicine was of course the finest 
possible basis for diagnostic and thera- 
peutic radiology. 

After a year of special study in the De- 
partment of Radiology at Cook County 
Hospital, Chicago, Dr. Witwer became 
radiologist to Jennings Hospital in Detroit 
and in 1927 he became associated with 
Drs. Wiliam A. Evans and Lawrence 
Reynolds, joining the staff at Harper Hos- 
pital. Although his major professional 
career was as radiologist to Harper Hos- 
pital, he also served in similar capacity on 
the staffs of Cottage, Bon Secours, U. S. 
Marine and Children's Hospitals. 

His militant crusading spirit kept him 
in the vanguard of medical organizational 
activities. He was prominent in the con- 
duct of the affairs of the local and state 
medical societies and had much to do with 
the policies of establishing and conducting 
the Michigan Medical and Hospital Services 
under the Blue Cross plan, serving as 
trustee of that organization. Because of his 
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talent and willingness to work he was the 
perennial secretary of the Detroit Roentgen 
Ray and Radium Society, holding this 
position for twenty-two years, interrupted 
only by the time which he served as its 
president. The Radiological Society of 
North America honored him with its presi- 
dency for the year of 1945-1946. The 
American Roentgen Ray Society, the 
American College of Radiology, of which he 
was chancellor, and the American Medical 
Association all made use of his knowledge 
and industry in appointment to important 
committees. He was admitted to member- 
ship in the American Roentgen Ray Society 
in 1928 and was among the group certified 
as radiologists by the American Board 
of Radiology in 1934. The Rocky Mountain 
Radiological Society and the Indiana 5tate 
Medical Society elected him to honorary 
membership. 

Much could be written about Dr. 
Witwer's extra-medical activities, for they 
were many. An enthusiastic farmer, he 
belonged to a number of farm clubs and he 
was owner and breeder of fine blooded 
stock. An active Mason, he belonged to 
several masonic orders and was president 
of the Detroit Masonic Temple Association. 
His friends and acquaintances were legion 
and included farmers, tradesmen and 
laborers as well as captains of industry, and 
leaders in the professional world. He is 
survived by his wife, Maude Gibbing Wit- 
wer, and a daughter, Mary Ellen Witwer. 


E. Warrer Hatt, M.D. 
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JOSÉ FRANCISCO MERLO GOMEZ 


ORD has come of the death on 

September 28, 1948 of Dr. José Fran- 
cisco Merlo Gémez, one of the leading radi- 
ologists in South America. Dr. José F. 
. Merlo Gómez was for many years an active 
member of tlie military establishment of 
. the Argentine and Professor of Radiology 
in the Military Medical School. He gradu- 
ated from the Faculty of the Medical 
School in Buenos Aires in 1912. He took 
post-graduate work in Europe, part'of the 
time in Paris as an externe during the first 
world war. He served as assistant, then as 
head of the service in radiology in the 
Hospital dela Pitié. — 

In Argentina he served as chief of the 
x-ray service of the Surgical Clinic in the 
Hospital Nacional de Clinicas, as well as 
in a private sanitarium. — 

Dr. Merlo Gómez was President of the 
First Inter-American Congress of Radiol. 
ogy in Buenos Aires in 1943, and Honorary 


President of the Second Inter-American 
Congress of Radiology held in Havana int 
1946. 

Dr. Merlo Gómez was also a correspond- 
ing member of the Academy of Medicine 
of Colombia; honorary member of the 
American College of Radiology; Honorary 
President of'the Inter-American College 
of Radiology, which he was chiefly: in- 
strumental in organizing; honorary member 
of the Cuban, Mexican, Colombian, and 
Peruvian radiological societies, and Presi- 
dent of the Argentinian Society of Radiol- 
ogy. 

Many of us here in the United States 
will recall with pleasure the visit of Dr. 
Merlo Gómez and his delightful family 
following the Havana meeting in 1946, and 
share the sorrow of Sefiora Gómez and their 
children. 

James T. Case, M.D. 
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MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray SOCIETY 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Netherland Plaza 
Hotel, Cincinnati, Ohio, Oct. 4-7, 1949. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Ambassador Hotel, 
Atlantic City, N. J., June 5-7, 1949. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: 1949, to be announced. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6. Annual meeting: Chalfonte-Haddon 
Hall, Atlantic City, N. J., June 5, 1949. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio, Annual Meeting: Atlantic City, N. J., June 
8-10, 1949. 

ALABAMA KADIOLOGICAL SOCIETY 
Secretary, Dr. W. W. Anderson, Tuscaloosa, Ala. Next 
meeting time and place of Alabama State Medical As- 
sociation, 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

BaookLvN RoentTGEN Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y. Meets monthly on fourth Tuesday, October to April. 

BuFFALO RADIOLOGICAL SOCIETY 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

CENTRAL New York RogNTGEN Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

CENTRAL Onro RADIOLOGICAL SOCIETY 
Secretary, Dr. Paul D. Meyer, Grant Hospital, Colum- 
bus, Ohio. Meets at 6:30 P.M. on second Thursday of 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 

CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. John H. Gilmore, 720 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. George L. Sackett, 10515 Carnegie Ave. 
Cleveland 6, Ohio. Meetings at 6:30 P.M.on fourth Mon- 
day of each month from October to April. 

CoLonApo RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 

Connecticut VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


Seed, Conn. Meets second Friday of October and 
April. 
DaALLAs-Fonr WortH RoEnTGEN Stupy CLUB 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 
Detroir RoENTGEN Ray AND RADIUM Society « 
Secretary, Dr. W. G. Belanger, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
East Bay RoreNTGEN Society 
Secretary, Dr. Dan Tucker, 434-3oth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 
FLoriIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. F. K. Hurt, Riverside Hospital, Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 
GEORGIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 
Houston X-ray CLUB 
Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month. 
RADIOLOGICAL Society or Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 
lowa X-Ray CLUB 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 
Kansas RADIOLOGICAL SOCIETY 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kan. Meets annually with State Medical Society. 
KENTUCKY RADIOLOGICAL SOCIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Lone IstanpD RADIOLOGICAL SOCIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 
Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Moris Horwitz, 441 No. Camden Drive, 
Beverly Hills, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Assn. Building. 
LovisrtANA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
LovisvruLE RADIOLOGICAL SOCIETY 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 


* Secretaries of societies not here listed are requested to send the necessary information to the Editor. 
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MICHIGAN ASSOCIATION or RoENTGENOLOGISTS 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

MiLwAuKEE Roentcen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota RADIOLOGICAL SOCIETY 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
timeof Minnesota State Medical Association the other in 
the fall. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New Encianp RoeNTGEN Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical] Library. 

New Hampsuire Roentcen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York ROENTGEN Society 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 


NonTH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 


NonTH DakoraA RADIOLOGICAL SOCIETY 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 


NORTHERN CALIFORNIA RADIOLOGICAL CLUB 
Secretary, Dr. C. E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. Next 
meeting Sept. 27, 1948. 

Onto STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 


OKLAHOMA State RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 


Orecon RADIOLOGICAL SOCIETY 
Secretary, Dr. Boyd Isenhart, 214 Medical Dental Bldg., 
Portland 5, Oregon. Meets monthly 2nd Wednesday, 
d P.M., Library of University of Oregon Medical 
School. 


OnLEANs ParisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 


Paciric NortHwest RADIOLOGICAL SOCIETY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 


Paciric RoENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 


PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
19th and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians, 


PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 
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QUEENS Roentcen Ray SocrETY 
Secretary, Dr. J. E. Goldstein, 88-29 :63rd St., Jamaica 
3, N. Y. Meets fourth Monday of each month except 
during the summer. 


RADIOLOGICAL Section, BALTIMORE Mepicat Society 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
Bos Meets third Tuesday each month, September to 

ay. 

Rapro.ocicat Section, Connecticut MrpicAL Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven 11. Meets bimonthly 
second Thursday, at place selected by Secretary, 

RADIOLOGICAL Section, Disrricr or COLUMBIA MEDICAL 
SOCIETY 
Secretary, Dr. A. A. J. Den, 1801 K St., N. W., Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 P.M. 


RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 


RADIOLOGICAL Society or New JERSEY 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 

Rocuester Roentcen Rav Soctety, Rocuester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocxy Mountain RADIOLOGICAL SOCIETY 


Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. 


Sr. Louis Society or RADIOLOGISTS 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

San Dreco Roentcen Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


SECTION ON RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 


SECTION ON RapioLocv, ILLINOIS Strate MEDICAL Society 
Secretary, Dr. Harold L. Shinall, St. Joseph's Hospital, 
Bloomington, Ill. 


SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 


SouTH CAROLINA X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 


TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at ilia time and place of the 
Tennessee State Medical Association. 


Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Next meeting Jan. 7-8, 1949, Fort 
Worth, Texas. 


University or MICHIGAN DEPARTMENT OF ROENTGEN- 
OLOGY Starr MEETING 
Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 


University or Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 
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UTAN STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Angus K. Wilson, 343 S. Main St.,Salt Lake 
City r, Utah. Meets third Wednesday in September, 
November, January, March and May. 

VIRGINIA RADIOLOGICAL SOCIETY 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 


e WasHINGTON STATE RADIOLOGICAL SOCIETY 

Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 


X-Ray Srupv CLuB or San FRANCISCO 
Secretary, Dr. Ivan J. Miller, 49 Fourth St., San Francisco 
3. Meets monthly on third Thursday at 7:45 P.M.. 
January to June at Lane Hall, Stanford University 
Hospital, and July to December at Langley Porter Clinic, 
University of California Hospital. 


CuBA 


SocIEDAD DE RADIOLOG{A v FISIOTERAPIA DE CUBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mexico 


SociEDAD MEXICANA DE RADIOLOGIA v FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 


BRITISH EMPIRE 


BRITISH InstiruTE OF RADIOLOGY INCORPORATED WITH 
THE ROENTGEN SOCIETY 
Medical Members’ meeting held monthly on third Friday 
at 2:30 P.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.1. 

FacuLTY OF RADIOLOGISTS 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 


SEcTIoN oF RADIOLOGY or THE Roya Society or MEDI- 
CINE (CONFINED TO MEDICAL MEMBERS) 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 
Secrion or RapioLoGv, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
SociÉTÉ CANADIENNE-FRANCAISE D'ELECTROLOGIE ET DE 
RADIOLOGIE MÉDICALES 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 
AUSTRALIAN AND NEW ZEALAND AssociATION OF RADI- 
OLOGISTS 
Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 


St., Sydney. 

Victoria, Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
Kilda. 

Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 


South Australia, Dr. B. C. Smeaton, 178 North Ter- 
race, Adelaide. 

Western Australia, Dr. A. M. Nelson, 179-B St. 
Georges Terrace, Perth. 

New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 


SouTH AMERICA 
SoCIEDAD ARGENTINA DE RADIOLOGIA 


Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 
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SoclEDADE BRASILEIRA DE RADIOLOGIA MEDICA 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March. 


SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, São Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 P.M. in São Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 


SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociación Médica Peruana 
“Daniel A. Carrión,” Villalta, 218, Lima. 


Socigbap pe RaproLocica, CANCEROLOGIA Y Fisica 
MEDICA DEL URUGUAY 
Secretary, Dr. Arias Bellini. 


CONTINENTAL EUROPE 


SociÉrÉ BELGE DE RADIOLOGIE 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 


CESKOSLOVENSKA SPOLEČNOST PRO RÓNTGENOLOGII A 
RADIOLOGII V PRAZE 
Secretary, Dr. Roman Blaha, Praha xu, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 


Porisu Society or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, $9 Nowogrodzka St., 
Warsaw, Poland. Next meeting, Krakow, June 2 and 3, 
1949. 

Gpansk SzcrioN, Polis Society or RADIOLOGY 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 


Warsaw Section, PoLIsH Society or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 


SOCIETATEA ROMANA DE RADIOLOGIE SI ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Márácine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 


Aut-Russtan Roentcen Ray ASSOCIATION, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 


LENINGRAD RoentTGEN Ray SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 


Moscow RozeNTGEN Ray SOCIETY 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 P.M. 


ScANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 


SocigDAD EspANOLA DE RADIOLOGIA v ELECTROLOGIA . 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 


SCHWEIZERISCHE RONTGEN-GESELLSCHAFT 
Suisse DE RADIOLOGIE) 
President, Dr. H. E. Walther, Gloriastr. 14, Zürich, 
Switzerland. 

SOCIETA ITALIANA DI RADIOLOGIA MEDICA 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano 
Torino, Italy. Meets biannually. 
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THE EASTERN CONFERENCE OF 
RADIOLOGISTS 

The Eastern Conference of Radiologists 
Is to be revived in the Spring ot 1949. The 
Conference, previously known as the Mid- 
winter Conference of Eastern Radiologists, 
was suspended in 1940 due to World War 
II. Five cities participate, namely, Boston, 
New York, Philadelphia, Baltimore and 
Washington and it was the unanimous 
recommendation of the radiological soci- 
eties in the respective cities that the East- 
ern Conference be revived. Washington, 
D. C., is to be the host city for a meeting 
on Friday and Saturday, March 11 and 12, 
1949, with headquarters at the Hotel 
Statler. All radiologists are invited. 

On the pink insert in the advertising sec- 


tion will be found detailed information con- 


cerning the meeting, with a registration 
form on the reverse side of the page. Those 
in charge of arrangements wish to gain an 
idea of the possible attendance at the 
meeting and: they will appreciate having 
this registration form made out and sent in 
as soon as possible by those who plan to 
attend the meeting. 

Below is given the detailed scientific 
program which has been arranged for the 
meeting of the Eastern Conference of 
Radiologists. 


Friday Morning, March rz, 1949 


Presidential Ballroom, Hotel Statler 
9:00—IO:I15 A.M. PANEL DISCUSSION 

The Correlation of Electro-Encephalog- 
raphy, Pneumo-Encephalography  .and 
Arteriography-in the Diagnosis of Lesions 
of the Brain. 

I. Roentgenological Aspects—Georze M. 
Wyatt, M.D., Moderator 

2. Neurosurgical Aspects—Arthur A. Morris, 
M.D., Neurosurgeon, Doctors Hospital. 

3. Neurological Aspects—Robert H. Groh, 
M.D., Associate in Neurology, Depart- 
ment of Neurology and Psychiatry, 
George Washington University Medical 
School. l 

4. Neuropathological Aspects—Webb Hay- 
maker, M.D., Chief of Neurological 
Pathology Section, Army Institute of 
Pathology. 
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I0:15—10:30 A.M. Intermission 


10:30-10:45 A.M. l 

Supervoltage Radai oh ea of Brain 
Tumors. Major Keene M. Wallace, M.C., 
Chief of Radiation Therapy, Walter Reed 
General Hospital. 

10:45—II:00 A.M. 

Congenital Vascular Anomalies (Phlebec- 
tasia). Captain Acors W. Thompson, M.C., 
Chief of Peripheral Vascular Section, 
Walter Reed General Hospital. 

II:00—II:I4 A.M. 

Diagnostic Problems in the Normal and 
Pathological Physiology of the Colon. Dr. 
Willy E. Baensch, Professor of Roent- 
genology, Georgetown University Medical 
School and Hospital. 

IT:1$-11:30 A.M. 

Radiologist’s Role in the Prevention and 
Early Diagnosis of Cancer of the Colon. 
Fred O. Coe, M.D., Radiologist. From the 
Radiological Clinic of Drs. Groover, - 
Christie and Merritt. 

11:30-11:45 A.M. 

Differential Diagnosis of Inflammatory, Be- 
nign and Malignant Extrinsic Lesions of 
the Gastrointestinal Tract. Henry W. 
Wood, M.D., Fellow in Radiology. From 
the Radiological Clinic of Drs. Groover, 
Christie and Merritt. 

Discussed by: Aubrey O. Hampton, M.D., 
Chief Radiologist, Garfield Memorial Hos- 
pital. 

11:45—12:00 A.M. 

Colon and Small Bowel Injury Following 
roo00 kv ‘Roentgen Therapy. Colonel 
Harold I. Amory, M.C., Chief Radiologist, 
and Irving D. Brick, M.D., Consultant in 
Gastroenterology, Walter Reed General 
Hospital. 

12:00—12:16 P.M. 

A New Technique for Radium Therapy in 
Carcinoma of the Bladder. Milton Fried- 
man, M.D., Consultant in Radiation 
Therapy, Walter Reed General Hospital, 
and Lloyd G. Lewis, M.D., Professor of 
Urology, Georgetown University Medical 
School. l 

12:15—12:30 P.M. 

Primary Ureteral Tumor; a Case Report. 
William M. Clopton, M.D., Radiologist, 
Sibley Memorial Hospital. 


12:30-2:30 P.M. Luncheon Period. 
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Friday Afternoon, March 11, 1949 


National Bureau of Standards and The Na- 


tional Cancer Institute, United States 
Public Health Service 


This part of the program will be held at the 
eNational Bureau of Standards. Buses from the 
Statler Hotel to the Bureau will be provided. 

2:30-4:30 P.M. 

Biological Effects of Chronic Irradiation with 
Gamma Rays on Laboratory Animals. By 
the Staff of the National Cancer Institute. 

I. Introductory Remarks (5$ min.). Egon 

Lorenz, Ph.D. 

. Effects on Breeding Behavior of Mice 
(20 min.). Margaret K. Derringer, Ph.D. 

. Pathology of Radiation Injury (20 min.). 
Allen B. Eschenbrenner, Ph.D. 

. Effects on Life Span, Hematopoiesis and 
Carcinogenesis (20 min.). Egon Lorenz, 
Ph.D. 

Physical Aspects of X-ray Protection and 
Dosage Measurement. By the Staff of the 
National Bureau of Standards. 

5. Conditions for the Economical Achieve- 
ment of X-radiation Protection (20 min.). 

Harold O. Wyckoff, Ph.D. 

6. Calibration Use of Thimble Chambers up 
to 1,400 kv. (20 min.). Lauriston S. 
Taylor, Ph.D. 

7. Conditions for the Proper Utilization of 
Dosage Meters, Particularly in the Low 
Energy Range (20 min.). Frank H. Day, 
M.S. 

. Inspection of the Bureau of Standards' 
two new high voltage radiation laborator- 
les. 


t3 
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Following the presentation of the papers the X- 
ray Section will hold an "open house" in its recently 
completed 1,400 kilovolt x-ray laboratory. In this 
will be shown the 1,400 kv. x-ray generator, x-ray 
tube, ion tube and electron tube, together with the 
special high pressure ionization chambers used with 
them. There will also be included the standardization 
laboratory for calibrating thimble chambers up to 
200 kilovolts and for low voltage high intensity radia- 
tions such as obtained from contact therapy and 
beryllium-window tubes. The new multimillion-volt 
betatron laboratory will also be open for inspection. 
There are numerous other laboratories about the 
Bureau working on problems of direct or indirect 
interest to the radiologist. 


6:30-8:00 P.M. Cocktails, Congressional Ball- 
room 
8:00 P.M. Banquet, Presidential Ballroom 
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Saturday, March 12, 1948 


Congressional Ballroom, Hotel Statler 
9:00-10O:I $ A.M. PANEL DISCUSSION 

The Management of “Surgically Incurable" 

Cancer of the Breast; a discussion devoted 

to the following specific aspects of the 

disease: 

Local Lesions 

. Regional Nodes 

Visceral Metastasis 

. Osseous Metastasis 

Ralph M. Caulk, M.D., Moderator, Chief of 
Radiation Therapy, Garfield Memorial 

Hospital. 

1. Surgical Aspects— Calvin T. Klopp, M.D., 
Medical Director, Warwick Memorial 
Clinic. 

2. Radiation Therapy—U. V. Wilcox, M.D., 
Radiation Therapist, Doctors Hospital. 

3. Endocrine Aspects—Roy Hertz, M.D., 
Chairman Endocrinology Section, Na- 
tional Cancer Institute; Associate, War- 
wick Memorial Clinic. 

4. Neurosurgical Aspects—James W. Watts, 
M.D., Associate Professor of Neurosur- 
gery, George Washington University Med- 
ical School. 

10:30-10:45 A.M. 

Tissue Distribution of some Organic Com- 
pounds of Radioisotopes. Charles F. 
Geschickter, M.D., Professor of Pathology, 
Georgetown University Medical School 
and Hospital. 

10:45—-I1:00 A.M. 

Prenatal Bowing of Tubular Bones; a Pres- 
entation of Cases. Francis C. Allman, 
M.D., Associate Radiologist, Providence 
Hospital. 

II:00-II:I$6 A.M. 

Orbital Foreign Bodies; Criteria for Detec- 
tion and Discussion of the Pfeiffer Method 
for Precise Localization. Alfred A. J. Den, 
M.D., Radiologist, Episcopal Eye, Ear 
and Throat Hospital. 

II:I$—II:3O A.M. 

Epilation in Ringworm of the Scalp (Micro- 
sporum auidini). Isidore Lattman, M.D., 
Radiologist, Children's Hospital. 

11:30-11:46 A.M. 

Intussusception; Reduced by Barium Enema 
(Hydrostatic Pressure). Isidore Lattman, 
M.D., Radiologist, and Gerald H. Mc- 
Ateer, M.D., Attending Surgeon, Chil- 
dren's Hospital. 
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II 145-12 :CO A.M, 

An Analysis of Aprons 7,000 .''Posi- 
tive" Chest Roentgenograms Encountered 
in a Recent Survey in the District of 
Columbia. Rollin F. Bunch, M.D., Fellow 
in Radiology. From the Radiological Clinic 
of Drs. Groover, Christie and Merritt. 

Discussed by: Aubrey O. Hampton, M.D., 
Chief Radiologist, Garfield Memorial Hos- 
pital. 

12:00-12:15 P.M. 

Value of Chest Roentgenograms as a Routine 
Part of Cancer. Detection Examinations. 
C. H. Wallman, M.D., Fellow in Radiol- 
ogy. From the Radiological Clinic of Drs. 
Groover, Christie and Merritt. 

Discussed by: Aubrey O.. Hampton; M.D., 
Chief Radiologist, Garfield Memorial Hos- 
pital. 

I2:15—12:30 P.M. 

The Clinical Application of Radioisotopes 
in the Diagnosis and Treatment of Cancer. 
Murray M. Copeland, M.D., Professor of 
Oncology and Radiotherapist, OSSEA 
University Hospital. 

_ 12130-12245 P.M. 

Results of Radiation Therapy done in 
Adenocarcinoma of the Uterine Cervix and 
Corpus. George D. Adams, M.D., Fellow 
in Radiology. From the Radiological Clinic 
of Drs. Groover, Christie, and Merritt. 


THIRD INTER-AMERICAN CONGRESS 
OF RADIOLOGY 


The Third Inter-American Congress of 
Radiology will be held in Santiago, Chile, 
from November 11 to November 17, 1949. 
Prior announcements of the meeting (see 
especially this Journal, page 559, October, 
1948) have elicited many inquiries request- 
ing information regarding transportation 
to and from Santiago. 

The radiologist who has ample time and 
would enjoy an ocean voyage can sail from 
New York or New Orleans and arrive in 
.Rio de Janeiro twelve days later. A pro- 
gram of visits to medical institutions and 
scenic high spots can be arranged in Rio; 
thence to Sao Paulo, via Pan American 
World Airways, visiting Montevideo, 


Buenos Aires, the Chilean lakes district, 


and Santiago. 

After the Congress has ended, a northern 
flight can be arranged with stops at Are- 
quipa, the Incaland Country, Lima, Quito, 
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Cali, Bogota, Medellin, Balboa, C. Z., 
Guatemala, Merida, Yucatan, Mexico, and 
finally New Orleans. 

Physicians who are pressed for time but 
who would like to attend the Santiago 
meeting may fly directly from New York,e 
New Orleans, Miami, or Mexico City, to 
Santiago. 

Special itineraries will be made for those 
who wish to attend the Congress, and will 
be personalized to include such stops as 
are chosen. 

Dr. James T. Case, 55 bs Washington 
Street, Chicago 2, Illinois, chairman of the 
Committee on International Affairs of the 
American College of Radiology, will be 
happy to assist all interested radiologists in 
making their plans. Because of the great 
demand for South American transporta- 
tion during the winter months, all those 
who foresee a possibility of attending the 
Third Inter-American Congress of Radiol- 
ogy should write Doctor Case immediately. 


THE AMERICAN BOARD OF RADIOLOGY - 
Certification of Radiation Physicists > 


Beginning January 1, 1949, The Ameri- 
can Board of Radiology will examine and 


. certify physicists as radiation physicists. 


Three types of certificates will be granted: 
(1) Radiological Physics 
(2) X-ray and Radium Physics 
(3) Medical Nuclear Physics 
(2) and (3) are both included in (1). 
. Each applicant for any one of the 
certificates 1n radiation physics will be re- 
quired to meet the following standards: 
(a) Satisfactory moral and ethical stand- 
ing. 

(b) That he holds himself to be a special- 
ist in the category of physics designated in 
his application. 

(c) That he be a citizen of the United 
States or Canada. Candidates from other 
countries must be permanent residents of 
that country and native citizens thereof. 

(d) That he holds a degree of Bachelor 
of Arts or its equivalent and. has majored. 
in physical science or engineering. ` 

(e) That he be a member of the Ameri- 
can Physical Society or similar organiza- 
tion. es 
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(f) That after graduation from college he 
has had at least one year postgraduate ex- 
perience in radiation physics or in a radia- 
tion physics laboratory. 

(g) Candidates for examination in Radi- 
ological Physics in addition to requirements 
specified in paragraphs (a), (b), (c), (d), 
(e) and (f) must have had at least one year 
of experience in association with a De- 
partment of Radiology approved by the 
Board and throughout one of the two years 
specified must have had experience in 
medical application of artificial radioactive 
materials. 

Each candidate shall submit with his ap- 
plication personal records of calibrations 
of one low voltage and one high voltage 
x-ray apparatus, personal records of one 
x-ray protection survey and one protection 
survey for radioactive materials. 

(h) Candidates for examination in X-ray 
and Radium Physics in addition to require- 
ments specified in paragraphs (a), (b), 
(c), (d), (e) and (f) must have had at least 
one year of experience in association with a 
Department of Radiology approved by the 
Board. With the application he must sub- 
mit records of personal calibration of one 
low voltage and one high voltage x-ray ap- 
paratus and personal records of one x-ray 
protection survey and one personal protec- 
tion survey for radium. 

(i) Candidates for examination in Medi- 
cal Nuclear Physics in addition to require- 
ments specified in paragraphs (a), (b), (c), 
(d), (e) and (f) must have had one year of 
experience in physical procedures relative 
to medical application of radioactive mate- 
rials. 

(j) Applications shall be endorsed by a 
Diplomate of the American Board of 
Radiology and a Diplomate in Radiological 
Physics who have personal knowledge of 
the experience, training, moral and ethical 
standing of the applicant and that he 1s 
qualified to take an examination. 

(k) A fee of $25.00 shall accompany the 
application which will be refunded if the 
application for examination is not accepted. 

(1) Applications shall be submitted to 
the Secretary of The American Board of 
e Radiology. He shall forward them to the 
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Credentials Committee on Radiological 
Phvsics to be appointed by the Board, who 
shall decide about the candidate's fitness 
to be examined. Those approved for ex- 
amination shall be informed by the Secre- 
tary of the Board when and where to ap- 
pear. 

Examinations will usually be conducted 
at the time and place of the regular or 
special meetings of the American Board of 
Radiology. 

Examinations in radiation physics shall 
be oral though practical or written ex- 
aminations may be required. Examinations | 
will be designed to test the candidate's 
knowledge and his fitness to practice 
physics in the category for which he applies. 
Accordingly, the examination may include 
questions regarding the structure of matter, 
construction and operation of x-ray ap- 
paratus, the use of radiation measuring in- 
struments, determination of radiation 
quantity and quality, protection from x- 
rays, radium and artificial radioactive sub- 
stances, preparation of radioactive applica- 
tors, determination of dosages of x-rays, 
radium and radioactive substances and 
other questions relative to the category in 
which the candidate applies. 

Candidates who fail an examination shall 
not be admitted to another examination 
until one year has elapsed. They must re- 
quest re-examination at least sixty days 
prior to the next meeting of the Board and 
pay an additional fee of $10.00. 

A diploma may be revoked if in the 
opinion of the Board a misstatement of fact 
has been made in the application or any 
other communication to the Board or its 
representatives, or for expulsion from a 
scientific society for misconduct. Under 
such circumstances the diplomas must be 
returned to the Board and the name of the 
individual shall be omitted from the 
Registry of Diplomates. 

Address all communications to the Secre- 
tary of the American Board of Radiology. 


B. R. Kirxiin, M.D., Secretary 
American Board of Radiology 
Mayo Clinic 


Rochester, Minnesota 
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Dock, WirLiAM. Reasons for the common 
anatomic location of pulmonary tuberculosis. 
Radiology, April, 1947, 48, 319-322. 


As the cardiac output is less when the subject 
Is sitting or standing than in recumbency, and 
pulmonary arterial pressure varies with the 
output, even lower pressure must occur in the 
right ventricles of persons who sit or move but 
little while on their feet. This means that the 
column of blood from the right heart to the 
apical part of the lungs exerts an equal or 
greater pressure. In view of the fall in pressure 
along the course of the vessel, there can scarcely 
be any blood flow, and no formation of lymph 
or tissue fluid at the upper third of the lungs 
under these conditions. Because of the length 
and tortuosity of the right pulmonary artery 
pressure on that side will be lower and the 
bloodless region larger than on the left. 

As is well known primary lung lesions in- 
itiated prior to development of resistance are 
disseminated generally throughout the lungs 
of men, cattle, and rabbits. It seems probable 
that in animals or men with reinfection or with 
rapid development of high resistance an inade- 
quate pulmonary blood flow, for many hours 
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each day, may permit tuberculosis to progress 
in the lung field highest above the heart, while 
lower parts enjoy a considerable degree of im- 
munity. In adults, progressive lesions observed 
soon after reversal of a negative skin test are 
usually in the upper lung field, and in the usual 
instances of “reinfection,” apical disease pro- 
gresses and the opposite apex becomes involved 
even though other regions, in spite of a con- 
stantly positive sputum, remain free for 
months, years, or decades. 

One reason for accepting the probability 
that relative ischemia is the basis for the apical 
location of phthisis in man is the very low inci- 
dence of progressive apical lesions in patients 
with mitral stenosis and the very high incidence 
in those with pulmonic stenosis. 

The significance of this theory, in treatment 
by bed rest and collapse is that absolute re- 
cumbency, not rest in the propped up or sitting 
posture, is the factor most important in man- 


agement.. ames F. McCort, M. D. 


Doic, A. T., and McLavucu tiv, A. I. G. Clear- 


ien 
ing of x-ray shadows in welders’ siderosis. 
Lancet, May 22, 1948, 7, 789-791. 


This is a follow-up study of the authors’ 
original (1936) description of a siderosis due to 
inhalation of nearly pure iron oxide particles 
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in welding fumes. At that time they concluded 
that the opacity noted in roentgenograms might 
be due to the iron oxide alone, without the 
association of fibrosis and congestion. The 
confirmatory literature since that time is 
quoted, including the only case of a postmor- 
tem examination in a previously known weld- 
ers’ siderosis. No fibrosis was found in the lung 
tissue. 

The present follow-up includes one man who 
quit welding because of his abnormal chest 
film. Follow-up films were unchanged for two 
years. The patient was lost track of until nine 
years after he was first seen. At this time there 
was complete clearing of the previously de- 
scribed siderosis. 

A second man became an instructor of weld- 
ing. At this occupation only one-fourth of his 
time was spent at active welding. His chest 
film showed considerable resolution of the 
original process. 

These >- cases: provide evidence that the 
roentgenographic reticulation and nodulation 
of welders’ siderosis 1s not necessarily perman- 
ent, and that iron oxide dust can be eliminated 
from the lung parenchyma after some years.— 
F. 8. Summers, M. D. 


Wearing, J. D. H. Bronchiectasis simulating 
chronic: bronchitis; a study of .46 cases. 
Lancet, May 29, 1948, r, 822-824. 


There is a large group of patients with bron- 
chiectasis in whom the symptoms and physical 
signs closely resemble chronic bronchitis. 
During a period of eighteen months at a mili- 
tary hospital the author examined 211 men and 
3 women with signs of a chronic bronchitis, but 
without signs and symptoms classically at- 
tributed to brorichiectasis. Bronchograms of 
each patient revealed 46 (21 per cent) to have 
bronchiectasis. There were 31 cases of cylin- 
drical, 3 of varicose and 12 of saccular type 
bronchiectasis. 

In 26 (56 per cent) of the patients with 
bronchiectasis there was a history of “pneu- 
monia." In the 168 cases without bronchiectasis 
only 32 per cent gave a history of "pneumonia." 
The author believes that the bronchi in un- 
resolved pneumonia at first undergo reversible 
mechanical dilatation which mav later be 
rendered irreversible by secondary infection of 
the bronchial wall. A bronchus may remain 
dilated for several months and yet be capable 
of returning to its original diameter. 

In certain forms of bronchiectasis, a plain 
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film is difficult to interpret correctly. Only by 
bronchography is accurate diagnosis of bronchi- 
ectasis possible in the living subject.—7. S. 
Summers, M.D. 


Norris, Cuas. M. Early clinical features of 
bronchogenic carcinoma; illustrative cases. 
Dis. of Chest, March-April, 1948, 74, 198—217. 


Analysis of 310 proved cases of bronchogenic 
carcinoma seen at Chevalier Jackson Broncho- 
scopic Clinic shows a histological diagnosis was 
made during life in 97 per cent, of which bron- 
choscopic biopsy yielded 71 per cent and aspira- 
tion biopsy 14.5 per cent. Early manifestations 
of bronchial carcinoma depend on the point of 
origin of the lesion. About 50 per cent arise 1n 
the main stem, or lobar bronchus; about 25 
per cent each rise in the segmental bronchi, and 
peripheral branches. The author describes the 
clinical symptoms and physical findings corre- 
lating them with case reports and films of the 
origin of the tumor. The main bronchus lesion 
may give no positive roentgen findings, but in 
this series, only 6 of 310 chest films were 
thought to be essentially negative. The author 
stresses the value of bronchoscopy when symp- 
toms persist and films are negative. The second- 
ary effects of tumor are described such as 
bronchial obstruction with atelectasis or ball- 
valve emphysema, which 1s seen on fluoros- 
copy. Segmental bronchial tumors usually 
show a wedge-shaped atelectasis. The peripheral 
tumors are frequently "silent" and may not 
be discovered until considerable size gives rise 
to pulmonary symptoms. Aspiration biopsy 
in 69 cases gave a positive diagnosis of malig- 
nancy in 45, or 66 per cent.—Fred R. Gilmore, 
M.D. 


Hersut, PETER A., and Crerr, Louis H. 
Cancer cells in bronchial secretions. Tuber- 
culology, Dec., 1947, 9, 90-92. 


The authors outline the method of examina- 
tion of bronchial secretions obtained by the 
bronchoscope in an attempt to make an earlier 
diagnosis of lung carcinoma. Using the Papani- 
colaou technique they examined 525 prepara- 
tions of which 118 cases are proved carcinoma; 
cancerous cells were present in IOS cases, or 
89 per cent, while a positive bronchoscopic 
biopsy was made in 52 cases, or 44 per cent. 
However, in 32 cases, or 27 per cent, the bron- 
choscopic examination was completely nega- 
tive, but neoplastic cells were found in the 
bronchial secretions. There are three types of 
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tumor cells classified: squamous, completely 
undifferentiated, and all others. The first group 
comprises cells in clumps or alone. These con- 
tain moderate cytoplasm with deeply staining 
pleomorphic nuclei; occasionally, there are 
typical pearls present. The undifferentiated 
group usually shows single cells with scanty 
cytoplasm and a round, deeply staining homo- 
geneous nucleus. The last group varies widely. 
Nevertheless, when there are inflammatory or 
Langhans cells present, these do not imitate the 


neoplastic cells.—Fred R. Gilmore, M.D. 


BLarn, L. G. Interpretation of children's chest 
x rays. Brit. 7. Radiol June, 1947, 20, 223- 
2537. 

The first step in interpretation of the chest 
film of an infant is an assessment of the tech- 
nical factors. If the child was rotated or if the 
exposure was made in some other phase than 
full inspiration, the heart and mediastinum are 
much broader and the lung markings are 
crowded, suggesting collapse; or there is gener- 
alized diminished translucency. If the exposure 
is made during rapid inspiration, part of the 
lung may actually appear consolidated. Films 
made in strenuous expiration with crying may 
show a mediastinum which is very wide and 
apparently grossly pathological. Exposures 
made supine with slight rotation show consider- 
able displacement of the mediastinum, which, 
being very mobile, usually falls off the spine. 

Although the pathological changes which 
occur in children's chests may be the same as 
those in adults, there is a large group of specifi- 
cally infants’ diseases which are to be kept in 
mind. Elevation of the whole of one diaphragm 
leaf might indicate increased intra-abdominal 
pressure, Petit’s eventration, or subdiaphrag- 
matic abscess. A portion of the diaphragm may 
be elevated because of localized muscle weak- 
ness with bulging in one area; liver cysts or 
abscesses produce a similar situation. Diaphrag- 
matic hernia, congenitally short esophagus, or 
even absence of one leaf sometimes enter into 
the differential diagnosis and are to be con- 
sidered. 

The bony structures of the thorax reflect 
generalized bone diseases, and rickets and 
scurvy may be diagnosed in this manner. 
Xanthomatosis and bone tuberculosis are to be 
kept in mind in dealing with children. Bone 
destruction in the region of a tumor suggests an 
inflammatory process as the ribs in children 
give more readily than adult structures to pres- 
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sure and a malignant tumor is more likely to 
displace the ribs than destroy them. 

Fluoroscopy is important in demonstrating 
unusual shift of the mediastinum in bronchial 
obstruction. The mediastinum shifts toward 
collapse, consolidation, long-standing effusion, 
and also toward the side in which there is 
agenesis of a lobe or the lung. In the last in- 
stance there is emphysema on the side of the 
chest toward which the mediastinum shifts. 
Shift is away from a recent effusion and ob- 
structive emphysema. 

Enlargement of the mediastinum due to 
tuberculosis is indistinguishable from that due 
to Hodgkin's disease or lymphosarcoma. Other 
mediastinal enlargements are usually fairly 

easily differentiated. An enlarged thymus 
resembles a Phrygian cap superimposed upon 
the heart. A dermoid cyst 1s well anterior and 
rarely causes displacement of the esophagus or 
trachea. A paravertebral abscess is easily diag- 
nosed if the possibility is remembered. It is 
posterior and associated with vertebral de- 
struction. Dilatation of the esophagus due either 
to stricture or cardiospasm is easily diagnosed 
with barium but the possibility must be con- 
sidered. 

There are certain causes for increased trans- 
lucency in lung: 

1. Pneumothorax is easily identified, but 
tension pneumothorax is to be remembered as 
an important type which may call for inter- 
vention. 

2. Generalized emphysema in children is 
usually associated with asthma. When localized 
it may be conpensatory to collapse or due to the 
ball valve action of a foreign body. Enlarged 
mediastinal glands may produce the same 
effect and the resultant emphysema may be 
the only indication of tuberculosis. 

3. Cysts may be congenital or may result 
from inflammation such as bronchiectasis. 

4. Cavities are seen in lung abscesses and 
are often indistinguishable from cavities seen 
in primary tuberculosis. The rare adult type 
of tuberculosis produces typical tuberculous 
cavities. 

Opacities in the lungs may be divided into 
several groups: 

1. Mottled opacities when localized are 
usually pneumonia; when generalized are 
usually miliary tuberculosis, either acute or 
chronic, though leukemia may produce a similar 
appearance. Carcinoma metastasizing to lung 
produces mottled opacities of varying size; in 
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sarcoma the lesions are usually larger and the 
appearance 1s typical. 

2. Rounded opacities should be carefully 
identified as to whether they are pulmonary or 
pleural. In the lung the commonest cause is 
tuberculosis. Other causes are rarer, as hy- 
datid cyst, congenital cyst, metastasis, or 
primary neoplasm. Thoracotomy is usually 
necessary for diagnosis. In the pleura the usual 
possibilities are neoplasm, fluid-containing cyst, 
or encysted effusion. The commonest tumors 
are those arising from the nervous tissue. 

3. Non-rounded opacities in the pleura are 
almost always clear effusion or pus. Small ones 
are particularly difficult to recognize and are 
particularly important as they frequently ac- 
company tuberculosis. 

4. Segmental opacities in lung are the most 
common opacities and represent varying de- 
grees of consolidating or collapse. They are due 
to inflammation, pressure from tuberculous 
gland on a bronchus, ulceration of the gland into 
the bronchus, an aspirated foreign body or 
primary neoplasm. 

5. Linear opacities are accessory fissures, 
fibrosis, complete collapse of a small segment 
or bronchiectasis. Fibrosis is accompanied by 
displacement of mediastinal structures. Bronch- 
lectasis may supervene after collapse due to 
primary tuberculosis. 

An instructive series of roentgenograms ac- 
companies this paper—E. F. Lang, M.D. 


STEPHENS, H. Bropie. Congenital pulmonary 
stenosis. (Editorial) Surg., Gynec. © Obst., 
June, 1948, 86, 758—760. 


The most frequently encountered type of 
congenital cardiovascular defect accompanied 
by cyanosis is termed the tetralogy of Fallot 
(pulmonary stenosis, dextroposition of the 
aorta, interventricular septal defect and right 
ventricular hypertrophy). This malformation 
results in a greatly diminished flow of blood 
through the pulmonary artery. Cyanosis and 
clubbing of the fingers are due to the venous- 
arterial mixing that occurs through the inter- 
ventricular septal defect where the flow is from 
right to left and venous blood from the right 
ventricle passes out into the overriding aorta 
directly into the systemic circulation. 

Taussig emphasizes certain characteristic 
clinical findings that are helpful in establishing 
the diagnosis of the tetralogy of Fallot, to wit, 
the heart is normal in size, and usually a basal 
systolic murmur and pure second sound are 
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audible. The electrocardiogram shows a right 
axis deviation. The roentgenogram demonstrates 
an absence of the normal fullness of the pul- 
monary conus and the lung fields are clear. 
Fluoroscopy shows no pulsations at the hilum 
of the lungs. There are, however, according to 
Taussig, many variables in these clinical find- 
ings. 

Anastomosis of one of the major systemic 
arteries to the right or left pulmonary artery 
Is often spoken of as the Blalock operation. 
Blalock and Taussig have advocated this opera- 
tion to increase the pulmonary blood flow in 
that there is a definite lack of circulation to the 
lungs in congenital pulmonary stenosis. The 
great value of this operation has been demon- 
strated in several hundred cases that have been 
managed by Blalock and his associates.— Mary 
Frances Vastine, M.D. 


Hucues, FELIX, A., JR., and WESTPHAL, KEAN 
F. Amebiasis with pulmonary involvement. 
Arch, Surg., Sept., 1947, 55, 304-315. 

The authors estimate that about Io or 20 
per cent of the population harbor Endamoeba 
histolytica and suggest that the percentage is at 
least twice as high in soldiers returning from 
overseas. 

The incidence of hepatic involvement in cases 
with dysentery apparently varies from about 
9 per cent in early well treated cases to 95 
per cent in the fatal ones. Pleural and pulmon- 
ary complications have been described in 5 to 
I5 per cent of the patients with dysentery and 
from Io to 20 per cent of those with hepatitis. 

Once the liver has been involved, the pleura 
and lungs may become affected as the result of 
direct extension of the disease through the 
diaphragm. If the pleura alone is involved, a 
sterile empyema may develop. Bronchobiliary 
fistula without empyema or pneumonitis has 
been described. The most common process, 
however, is a diffuse pneumonitis of the right 
lower lobe associated with an abscess or a 
bronchopulmonary fistula. 

The authors believe that amebic hepatopul- 
monary disease occurs often enough to be 
included in the differential diagnosis of diseases 
of the right upper abdominal quadrant or right 
lower portion of the chest. The diagnosis de- 
pends upon the finding of Endamoeba histolytica 
or by the specific response to emetine hydro- 
chloride. 

When the pleura becomes involved, cough 
and pain in the chest aggravated by deep 
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breathing and finally pleural effusion make 
their appearance. When the lungs become in- 
volved, the cough becomes productive of a 
bloody purulent sputum in which the organism 
may often be found. 

According to the authors, the earliest roent- 
gen manifestations of threatened bronchopul- 
monary involvement include elevation and 
fixation of the right hemidiaphragm plus some 
irregularity in its configuration. They describe 
a characteristic triangular shadow in the base 
of the right lung which extends from the hilum 
as its apex, to the liver. Bulging with oblitera- 
tion of the cardiophrenic and anterior costo- 
phrenic angles are also described. The presence 
of a cavity in the lungs and the actual demon- 
stration by means of a contrast substance of 
the bronchohepatic fistula have been demon- 
strated. 

'The records of 3 patients with amebic infec- 
tions of the lung are reported and their roent- 
genograms reproduced.—PA/;p J. Hodes, M.D. 


Gross, RosrEmT E. Surgical treatment for 
coarctation of the aorta. (Editorial) Surg., 


Gynec. & Obst., June, 1948, 86, 756—758. 


This anomaly is more common in men than 
women. Ín patients with coarctation who live 
past the first two years of life, certain general- 
ities can be made. One of four eventualities 
may overtake him: (1) he may live a long life 
and have little or no important complaints re- 
lated to the vascular obstruction; (2) he may 
die suddenly from aortic rupture. This fatal 
complication is most common in the third dec- 
ade of life; (3) he may die from superimposed 
Streptococcus viridans infection, a complication 
which was most common during the second and 
third decades. Such a threat is less likely in the 
present day of chemotherapy; (4) he may die 
of the hypertensive state—from cardiac failure 
or from intracranial hemorrhage. 

In a series of 40 patients with coarctation 
treated by the author, the following results 
were obtained: (These patients ranged in age 
from seven to thirty-one years.) 

1. The thoracic duct was not injured in any 
case. 

2. In 5 instances, only exploration was car- 
ried out; the operation was terminated because 
the narrowed segment of aorta was very long 
or else the vessels were surrounded by an in- 
flammatory reaction as a result of previous 
infection. 

3. In 35 cases the narrowed portion of aorta 
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was excised and the remaining ends of the ves- 
sel were brought together. 

4. There were 5 deaths in this last group. 

5. Specimens removed from the 35 patients 
showed a complete block in 5 and in the re- 
mainder there was a tiny opening. 

6. 'The optimum ages for procedures of this 
sort appear to lie between ten and twenty years. 
— Mary Frances Vastine, M.D. 


Lonomire, WiLLIAM P., Jr. Congenital atresia 
and tracheoesophageal fistula. drch. Surg., 
Sept., 1947, 55, 330-338. 

The author calls attention to the fact that 
the most important step in the treatment of 
these patients is the early recognition of the 
anomaly by the attending physician before the 
infant's life is seriously threatened by aspira- 
tion pneumonia, or dehydration, and starva- 
tion. 

The success or failure of the operative pro- 
cedure depends in large part on the general 
condition of the patient at the time of operation. 

The author reports 4 consecutive patients 
with tracheoesophageal fistulas and esophageal 
atresia who survived ligation of the fistula and 
primary anastomosis of the esophagus. All of 
the patients are now taking feedings by mouth 
and are gaining weight satisfactorily.—PA/ip 
7. Hodes, M.D. 


Guy, Cuester C., and Oreck, Henry T. 
Traumatic biliary-bronchial fistula. drch. 
Surg., Sept., 1947, 55, 316-329. 

The authors call attention to the rather un- 
common occurrence of biliary-bronchial fistulas 
in patients suffering combined thoraco-abdom- 
inal wounds. That this is not due to an excessive 
and early mortality rate is supported by the 
fact that 7o per cent of patients with ab- 
dominothoracic wounds on the right side sur- 
vive and 50 per cent of the patients with similar 
wounds on the left side survive. The fact that 
wounds of the liver are usually either rapidly 
fatal from hemorrhage or else heal surprisingly 
well is generally recognized. Of considerable 
significance also is the fact that even though 
portal blood and liver commonly harbor patho- 
genic bacteria, there is no evidence that wounds 
of the liver show any particular tendency to 
become infected. 

The authors postulate the presence of some 
interference with the free flow of bile in patients 
who develop biliary-bronchial fistulas. They 
also believe that in the presence of considerable 
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liver necrosis, abscess cavities may result which 
predisposes to biliary-bronchial fistulas. It is 
their opinion that the essential pathologic 
process begins in the liver and that effective 
surgical therapy must be directed primarily to 
the liver.—Philip 7. Hodes, M.D. 


ABDOMEN 


Rrrvo, M., and SHaurrer, I. A. Roentgeno- 
graphic studies of the gastro-intestinal tract 
following section of the vagus nerves for 
peptic ulcer. New England Y. Med., April 8, 
1949, 236, 496-501 i 
Thirty-three patients with bilateral vagus 

resection for peptic ulcer were studied by film 
and fluoroscopic methods at the Boston City 
Hospital. Twenty-nine of the operations were 
supradiaphragmatic and 4 transabdominal. 
Thirty patients were male and 3 female. The 
ages ranged from twenty-one to fifty-seven. 
Twenty-one patients had no previous gastric 
surgery, 3 had had previous gastroenterosto- 
mies,and shad had partial gastrectomy followed 
by marginal or jejunal ulcer. Of the twenty-one 
patients without previous surgery, 20 had 
duodenal ulcers, and 1 had an ulcer on the lesser 
curvature of the stomach. 

In the first weeks after operation, the stom- 
ach exhibited dilatation, atonicity and slug- 
gish, ineffective peristalsis. Emptying time was 
markedly increased. After several months, all 
of these changes tended to return toward the 
normal, although one patient with very poor 
emptying required a subsequent gastroenter- 
ostomy. The duodenal bulb improved in caliber 
after operation. In patients with previous sur- 
gery, gastric dilatation and delay was less 
marked, and the stomal and jejunal ulcers 
healed promptly. 

One patient developed temperature dys- 
phagia after transabdominal vagus resection. 
Roentgen examination showed changes sug- 
gestive of cardiospasm, with narrowing of the 
lower end of the esophagus, reverse peristalsis 
and delay in esophageal emptying.—Henry P. 
Brean, M.D. 


Pein, N. K. Neonatal gastrocolic fistula; report 
of a case. Lancet, July 10, 1948, 2, 53-54. 


Report of one case in a five week old infant 
with greenish slimy undigested food per rectum 
and a fecal character to vomitus. 

Diagnosis proved by roentgenography after 
a bismuth meal. The bismuth flowed directly 
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from stomach into transverse colon. At opera- 
tion the fistula appeared to be of inflammatory 
origin. The baby died two days after operation. 
At necropsy an ulcer 3 mm. in diameter was 
found inside the stomach. On section this ap- 
peared to be a small chronic gastric ulcer. 

The author believes the findings strongly 
suggest a peptic ulcer which, starting in fetal 
life, had perforated the adjacent colon.—7. S. 
Summers, M.D. 


Farle, E. De C. Pyloric spasm simulating 
congenital hypertrophic stenosis; report of a 
case. Lancet, May 22, 1948, 7, 794. 


A girl, aged six weeks, presented all the clas- 
sical signs and symptoms of a typical pyloric 
stenosis and a roentgenographic picture of 
almost complete obstruction at the pylorus. 
After conservative medical regimen failed, an 
exploratory laparotomy revealed no organic 
pathology. After operation glyceryl trinitrate 
was used to relax the pylorus. Barium meal 
study showed a normal appearance.—7. S. 


Summers, M.D. 


TAvLon, H. Carcinoma of the stomach. Lancet, 
April 17, 1948, 7, 581. 


Each year 13,000 people in England die of 
carcinoma of the stomach. Only 70 per cent of 
these are seen in a hospital. Five out of 6 are 
beyond cure when they are first seen in the 
hospital. Of each 5 hopeless cases, 2 have 
clinically recognizable metastases on arrival, 
I 1s generally too ill for operation, and 2 are 
found to be inoperable on laparotomy. The r 
patient in 6 whose growth is removed submits 
his life to a 30 per cent risk. If he survives the 
crisis he has half the normal life expectancy. 

The author deplores these facts, then sug- 
gests a plan whereby everyone in England 
under the new health service program and be- 
tween the ages of forty and sixty-five (roughly 
15,000,000 people) may have a barium meal 
study for even the most vague abdominal com- 
plaint. He suggests that if 1 in 25 of this age 
group had complaints, 50,000 barium meals 
would be needed each year. This need could be 
met by ten roentgen-ray units in each of the 
twelve health service regions, if each unit could 
do 20 studies a day. This is not an impossible 
goal. 

He is appalled and depressed by the endless 
succession of hopeless laparotomies or desperate 
dissections of too extensive growths, and feels 
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that the proposed program, though not perfect, 
would increase the number of patients referred 
for treatment while still in the operable stage.— 
JT. S. Summers, M.D. 


Kane, F. F. Acute intestinal obstruction in 
typhoid fever. Lazcet, July 17, 1948, 2, 97-98. 


This 1s a report of an unusual case of typhoid 
fever, admitted to the hospital sixteen hours 
after onset of symptoms because of history of 
ingestion of contaminated milk. Combined 
penicillin and sulfathiazole gave disappointing 
results. On the evening of the forty-third day 
after an acute abdominal pain, exploratory 
laparotomy revealed an acute intestinal ob- 
struction caused by peritoneal bands, probably 
due to stretching of adhesions formed over 
areas of typhoid ulceration. Division of the 
bands relieved the abdominal symptoms, but 
death followed from typhoid septicemia.—7. S. 
Summers, M.D. 


Hansen, PauL Scorr. Hemangioma of the 
small intestine with special reference to in- 
tussusception; review of the literature and 
report of three cases. 4m. J. Clin. Path., 
Jan., 1948, 73, 14-42. 

Hemangiomas (Raiford) compose 6 per cent 
of benign tumors and 3.4 per cent of all tumors 
of the small intestine. Fifteen to 30 per cent of 
all benign tumors of the small intestine cause 
intussusception, but hemangiomas relatively 
rarely cause this condition (as will be noted 
according to the classification). Kaisjer’s adap- 
tation of Oberndorff's classification is as fol- 
lows: 

1. Multiple phlebectasia—multiple dilated 

venous structures, microscopically caver- 

nous in type, grossly pin-head to pea-sized, 
purple nodules. Rarely cause symptoms. 

. Cavernous hemangioma. 

(a) Diffuse infiltrating cavernous heman- 
giomas; cavernous tissue usually in- 
vades all layers sparing mucosa and 
muscularis and results in narrowing of 
the lumen by thickening of the wall. 
Lesions are probably solitary. Hemor- 
rhage occurs in most. Symptoms of 
obstruction in $0 per cent. 
Circumscribed often polypoid, cavern- 
ous hemangioma. Always single and 
always cavernous. Not infrequently 
cause hemorrhage and, when poly- 
poid, can cause intussusception. 


t3 
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3. Simple capillary hemangioma. Capillaries 
are not grossly dilated as in the foregoing 
type. Tumor is usually spherical and pro- 
jects into the lumen and is frequently the 
size of a plum. Majority are found in the 
ileum. Hemorrhage, obstruction and intus- 
susception are noted. 

4. Hemangiomatosis localized in the gas- 
trointestinal tract. A portion of the wide- 
spread hemangiomatosis involving par- 
ticularly skin and liver. Relatively asymp- 
tomatic, with the exception of occasional 
hemorrhage, obstruction or intussuscep- 
tion. 


Diagnosis of hemangioma of small bowel 1s 
rarely made preoperatively. Diagnosis is per- 
haps improved if the following are noted: 


I. Presence of hemangiomas on skin or 
mucous membrane. 

2. The frequent presence demonstrable by 
roentgen ray of phleboliths, homogeneous 
or layered in diffuse infiltrating cavernous 
hemangioma. 

3. Significant association of intussusception 
with polypoid hemangiomas of small 
intestine. 

‘4. Possibility of roentgen demonstration of 
indentations and constriction of the small 
intestinal lumen in cases of otherwise un- 
explained gastrointestinal hemorrhage.— 


Russel R. Fauernig, M.D. 


Cotvert, James R. Rectal polyps; diagnosis, 
five year follow-up and relation to carcinoma 


of the rectum. dm. J. M. Sc., Jan., 1948, 

215, 24-32. 

Rectal polyps rarely present symptoms sug- 
gestive of their presence and examination of 
the patient is incomplete without proctoscopic 
examination. Patients with rectal polyps should 
have a double contrast barium enema to rule 
out polyps higher in the colon. 

One cannot be guided by size, shape or 
general appearance as to whether a polyp 1s 
malignant or benign although there is a much 
higher percentage of ulceration in malignant 
polyps. Only by prompt removal of a rectal 
polyp and pathological examination can one 
determine malignancy or benignity, and thus 
give patients a maximum chance of permanent 
cure without major surgery. 

Prompt removal of the majority of rectal 
polyps in this group of cases resulted in a five 
year cure without any major surgery in I3 out 
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of I4 patients with malignant rectal polyps.— 
Herbert Lobsenz, M.D. 


HARRINGTON, STUART W. 
diaphragmatic hernia 
Surg., Gynec. F Obst., 
755. 


The reason for the different types of dia- 
phragmatic hernias is the unusual embryologic 
formation of the diaphragm which makes for 
weak parts through which these hernias may 
occur. 

Nontraumatic Hernia. A nontraumatic dia- 
phragmatic hernia may be congenital or ac- 
quired. If it is congenital, the hernia is attribut- 
able to embryologic deficiency and usually does 
not have a hernial sac. The common sites of a 
congenital hernia, in the probable order of fre- 
quency of occurrence, are: 

. Through the pleuroperitoneal hiatus. 
These hernias occur in the posterolateral portion 
of the diaphragm and are due to failure of fusion 
of the pleuroperitoneal membrane and the 
septum transversum. The defect is usually 
triangular with the apex toward the median 
portion of the diaphragm. These hernias do not 
have hernial sacs and there 1s a direct communi- 
cation between the abdominal and the thoracic 
cavity. 

2. Through a gap left by partial absence of 
the diaphragm, a gap which is usually situated 
in the posterior portion of the muscle. These 
hernias may be considered an enlargement of 
the foregoing pleuroperitoneal type in that the 
essential difference is a much more extensive 
congenital defect in the formation of the dia- 
phragm. There are more abdominal viscera 
involved than in the pleuroperitoneal hernia 
as the stomach and spleen, also the large and 
small intestine are often included. 

3. Through the esophageal hiatus due to a 
deficiency of the circular muscle bundles of the 
hiatus. 

. Through the esophageal hiatus due to 
deficiency of the esophagus which 1s not elon- 
gated sufficiently to extend to the diaphragm 
thus causing varying amounts of stomach to 
remain above the diaphragm depending on the 
amount of shortening of the esophagus. 

5. Through an anterior subcostosternal open- 
ing (foramen of Morgagni or Larrey's spaces). 
This is one of the two types of diaphragmatic 
hernia which have a hernial sac. The other 


treated surgically. 
June, 1948, ó6, 135^ 
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type is that through the esophageal hiatus. 
These subcostosternal hernias are essentially 
direct hernias through a congenital defect in 
the structure of the diaphragm or faulty at- 
tachment of the diaphragm to the sternum and 
costal cartilages. 


If the hernia is acquired after birth, the sites* 


of occurrence are: (1) through the esophageal 
hiatus, a type in which there is a hernial sac, 
(2) through the region of fusion of the anlage of 
the diaphragm, and (3) at sites named under 
the congenital types of hernia. 

Traumatic Hernia. Traumatic diaphragmatic 
hernia may be caused by direct or indirect 
injury or by inflammatory necrosis of the dia- 
phragm. In cases of indirect injury of the dia- 
phragm, the hernia may occur at any point, 
including points of embryologic fusion, but the 
most common sites are the dome and the pos- 
terior half of the left part of the diaphragm. 

Rupture of the diaphragm may be the result 
of inflammatory necrosis, which, in turn, has 
been caused by subdiaphragmatic abscess. 
Again, rupture may follow necrosis caused by 
drainage tubes which have been introduced 


into empyema cavities.—Mary Frances Vas- 
tine, M.D. 


Meyer, Kart A., Rost, PETER A., and STEIN, 
I. F. Studies on vagotomy in the treatment of 
peptic ulcer. II. Clinical evaluation. Surg. 
Gynec. © Obst., May, 1948, 86, 524-529. 


Thirty-five patients with peptic ulcer have 
had vagus section and have been followed 
clinically from six to fifteen months. Complete 
vagotomy causes immediate cessation of peptic 
ulcer distress with apparent healing of the ulcer. 
There are marked changes in gastric secretory 
and motor mechanisms following complete 

vagotomy. It is not certain to what extent the 
altered gastric function is permanent. Little is 
known of the effect of vagotomy on the other 
organs innervated by the vagi. 

It is still too early to make a final evaluation 
of vagotomy in the treatment of peptic ulcer. 
Until more information is available concerning 
the incidence of recurrence of ulcer distress and 
the possible late sequelae, the use of vagotomy 
should be limited to clinical investigation, with 
one exception. Complete vagotomy is the 
method of choice in the treatment of marginal 


ulcer following gastric resection —Mary Fran- 
ces Vastine, M.D. 
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STEIN, I. F., and Meyer, Kart A. Studies on 
vagotomy in the treatment of peptic ulcer. 
III. Physiological aspect. Surg., Gynec. © 
Obst., Aug., 1948, 87, 188-195. 


Following complete vagotomy there is a 
emarked reduction of the night secretion and the 
basal secretion. The secretory response of the 
stomach to caffeine and histamine is greatly 
reduced. 

Insulin hypoglycemia produces an increase 
in gastric secretion and usually motility. This 
action is abolished by complete vagotomy. 
There are no spontaneous hunger contractions 
in the fundus of the stomach up to nine months 
following complete vagotomy. 

The vagi are the sole mediator of the cephalic 
phase of gastric secretion. They are the most 
important factor concerned in the interdiges- 
tive per lod and a contributing factor in the 
gastric phase of secretion. Complete vagus 
section in some manner interrupts a mecha- 
nism necessary for chronicity of peptic ulcera- 
tion.—Mary Frances Vastine, M.D. 


Berc, BENJAMIN N. Gastric ulcers produced 
experimentally by vascular ligation. drch. 
Surg., Jan., 1947, 54, 58—66. 

In the past, attempts have been made at an 
experimental level to prove Virchow's hypoth- 
esis that human gastric ulcers were of vas- 
cular origin. For the most part, no significant 
results were obtained which was attributed to 
the fact that the experimental animal, dogs, 
had a highly efficient collateral circulation in 
the region of the stomach. 

Rats had not been previously used for this 
experiment. They seemed ideally suited for it 
because the main gastric vessels do not com- 
municate directly with one another as they do 
in dogs and in human beings. 

Three groups of experiments were carried 
out, one in which the antral blood supply was 


ligated, a second in which unilateral ligation of 


the fundic vessels was accomplished and a 
third in which bilateral ligation of the fundic 
vessels was carried out. 

Ten of the 18 rats in which the antral blood 
supply had been ligated developed punched-out 
penetrating ulcers. In contrast, when unilateral 
ligation of the fundic vessels was established, 
only 1 of the 12 animals so ligated revealed a 
ulcer. When bilateral ligation of the fundic 
vessels was established, 5 of the 8 animals used 
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revealed similar ulcers. It was noteworthy that 
despite extensive gastric ulcerations, all the 
rats kept for periods of eight days or sixteen 
days survived ligation. 

This suggests that a separate factor 1s con- 
cerned with involvement of the muscular coats 
of the stomach after the initial break of the 
mucosa has taken place.—PAi/p J. Hodes, 
M.D. 


FERRER, José M., Jn. The effect of tetra-ethyl 
ammonium chloride on gastric secretion and 
acidity in peptic ulcer. Surg., Gynec. © Obst., 
July, 1948, 87, 7 -]8. 


The excessive secretion of acid gastric Juice 
at night when the stomach is empty of food 
has been shown by Dragstedt to be a major 
contributing factor in the origin and particu- 
larly in the continuing activity of peptic ulcers. 
He has further shown that the amount of free 
stomach acid and the volume of the night gas- 
tric secretion are excessive in patients with pep- 
tic ulcer as compared with normal persons or 
patients with other diseases. To decrease this 
night secretion, Dragstedt devised an efficient 
method of sectioning the vagus nerves to the 
stomach. Following complete section of both 
vagus nerves, a marked decrease in the secre- 
tion of acid gastric juice has been uniformly 
observed. Unfortunately, however, the effects 
of vagus section have not been entirely benefi- 
cial. Many observers have reported postoper- 
ative gastric atony, dysphagia, bouts of diar- 
rhea, etc. 

Because of the unfortunate effects of vagus 
section. the author conceived a method of 
temporary vagal block to effectively decrease 
the excessive night gastric secretion in the 
patient with peptic ulcer without interfering 
with vagal function during the day when acid 
gastric juice and peristaltic activity are needed 
in the processes of digestion. 


Conclusions 


I. Tetra-ethyl ammonium chloride (etamon) 
prevented excessive night gastric secretion and 
acidity in I2 out of 17 tests of patients with 
peptic ulcer. 

2. Intramuscular etamon dosage of approxi- 
mately 20 milligrams per kilogram of body 
weight is usually adequate to produce the de- 
sired effect if repeated at four hour intervals.— 


Mary Frances Vastine, M.D. 
5 ) 
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Metz, ArTHUR R. Duodenal regurgitation. 

Arch. Surg., Sept., 1947, 55, 239-245. 

The author believes that duodenal regurgita- 
tion has not been given proper consideration 
as the cause for symptoms in recent years. 

The symptoms vary with the degree of ob- 
struction. When the obstruction is minimal 
recurring attacks of nausea with some dis- 
turbed appetite are common. With progression 
the nausea increases and is frequently attended 
by a sense of fullness in the right upper ab- 
domen. Vomiting and ultimately considerable 
loss of weight ensue.. 

. The diagnosis depends upon the demonstra- 
tion by roentgen methods of a dilated duodenum 
associated with to and fro regurgitation of the 
barium which seems to stop abruptly in the 
region of the spine. The author believes that it 
Is pressure by the mesenteric vessels on the 
duodenum. where it passes over the spine in 
ptotic individuals that is responsible for the 
duodenal regurgitation. 

The author has óperated upon 14 patients 
with relief of symptoms. He believes the sur- 
gical treatment of choice following careful medi- 
cal management is a duodenojejunostomy.— 


Philip F. Hodes, M.D. 


Heiretz, CARL J., and Sewruria, H. R. Acute 
pneumocholecystitis. Surg., Gynec. & Obst., 
April, 1948, 56, 424-433. 

By acute pneumocholecystitis is meant an 
acute infection of the gallbladder characterized 
by the production of gas within the gallbladder 


lumen. The diagnasis is made roentgenograph-. 


ically, the gallbladder being visualized through 
the contrast medium of gas. That gas-forming 
organisms are frequent inhabitants of the bil- 
lary tract has been known for years. While a 
majority of normal and diseased gallbladders 
are sterile, others contain a wide variety of 
bacterial flora, headed in frequency by the 
Escherichia coli communis and the Clostridium 
perfringens. Besides these organisms other gas- 
formers, often difficult to classify, may exist in 
the bile tract. For the most part they seem 
to exist as harmless saprophytic inhabitants. 

In evaluating the significance of the role of 
gas in acute pneumocholecystitis, certain con- 
siderations of etiological importance in ordinary 
cases of acute cholecystitis should. be discussed. 
There is now rather universal agreement that 
a prime etiologic factor is obstruction at the out 
let of the gallbladder. Berk reported that block- 
age of the outlet of the gallbladder by calculi 
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was found in over 92 per cent of the cases of 
acute cholecystitis collected from the literature. 
It is likely. that the infections of the gallblad- 
der which produce gas are rarely associated 
with Clostridium perfringens, but instead with 
other gas-forming organisms. Another inference. 
is that the development of acute cholecystitis " 
in these cases occurs independent of the bac- 
teria present, and. the formation of gas 1s.a. 
rare complication which depends upon the 
presence of a gas-former within the gallbladder 
at the time, and, more important, upon condi- 
tions enhancing its gas-producing potentiali- 
ties. That these poorly understood conditions 
are important can be adduced from the fact that 
many acute gallbladders contain Clostridium 
perfringens and other gas-forming organisms 
without producing gas. 


Summary 


I. Eight cases of acute pneumocholecystitis 


. have been collected from the literature and 


reviewed. Two additional cases diagnosed pre- 
operatively are added to the literature. 

2. By pneumocholecystitis is meant acute 
infection of the gallbladder characterized by 
the production of gas within the gallbladder. 
Pericholecystic infiltration with gas may or 
may not be present. 

3. Necrosis of the gallbladder with perfora- 
tion is a frequent finding. However, the viru- 
lence of the infection is relatively less than in 
gas bacillus infections elsewhere in the body. 

4. Bacteriologically, no constant distinctive 
organisms are demonstrable. 

t. Surgical therapy alone is effective since 
the gallbladder wall is subject to greater tension 
when. gas is present and there 1s a consequent 
greater risk of gangrene and perforation.— 
Mary Frances Vastine, M.D. 


Kirrte, C. FREDERICK, JENKINS, HILGER P., 
and DRAGSTEDT, LESTER R. Patent omphalo- 
mesenteric duct and its relation to the diver- 
ticulum of Meckel. Arch. Surg., Jan., 1947, 
- 545 10-36. 

This is a — € and clearly written 
review of the history, embryology, anatomy 
and pathology of patent omphalomesenteric 
duct and the diverticulum of Meckel. In addi- 
tion, the authors summarize the findings in 
IO2 cases of patent omphalomesenteric duct 
reported in the literature and 26 additional 
cases in which prolapse of the intestine oc- 
curred through this structure. 
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According to the authors, Meckel's divertic- 
ulum and the patent omphalomesenteric duct 
are the consequence of the same defect in 
embryologic development, differing only in the 
extent to which the omphalomesenteric duct 
e fails to obliterate. Whereas Meckel’s divertic- 
ulum occurs in about 1 to 2 per cent, there 
were but 2 patients with patent omphalo- 
mesenteric ducts among the 30,000 births at 
the Chicago Lying-In Hospital of the Univer- 
sity of Chicago during a ten year period. 

Usually the defect is first noted at birth when 
a small red mass is seen at the umbilicus after 
the cord structures have sloughed away. The 
presence of fecal drainage 1s almost pathog- 
nomonic. The authors discourage the use ofa 
probe because of the possibility of perforating 
the bowel and advise the introduction of radio- 
paque material through a small catheter in 
order to diagnose or exclude the congenital de- 
fect. The presence of a short communication 
which extends from the anterior abdominal 
wall down to the ileum is pathognomonic. The 
variant is three to four times as common in 
males as in females. 

The patent ompthalomesenteric duct must 
be distinguished from granulation tissue in the 
stump of the umbilical stalk due to infection. 
A patent urachus with or without urinary dis- 
charge may be confused with it. In rare in- 
stances, a ligated loop of bowel which may have 
prolapsed into the umbilical cord may simulate 
the patent duct. 

Operation for excision of the patent duct is 
advised as soon as the diagnosis is made in 
order to avoid the hazard of intestinal prolapse. 
When this complication occurs, the prognosis 
becomes increasingly unfavorable depending 
upon the duration of the prolapse. 

This article contains a complete bibliography 
and of particular interest is the diagrammatic 
illustration of the different variations in the 
development of the omphalomesenteric duct 


which is included.—PhAilip J. Hodes, M.D. 


BENEVENTI, F. A., and TwiNEM, F. P. Neuro- 
blastoma. 7. Urol., Aug., 1948, 60, 235—241. 


Neuroblastoma is next in frequency to Wilms' 
tumor as the most common abdominal tumor 
in infancy and childhood. 

The authors report the case of a twenty 
month old child who had developed an ab- 
dominal enlargement within two weeks fol- 
lowing hospital discharge for an otitis media. 
This swelling increased rapidly and cervical 
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nodes became palpable at the same time. On 
admission to the hospital the child had a fever 
of 101° F. and a hard palpable mass in the left 
side of the abdomen, extending from the costal 
border to the pelvis and well across the midline. 
Excretory urograms showed a normal right 
kidney and no demonstrable function on the 
left. A diagnosis of Wilms' tumor was made. At 
operation the left kidney could not be identified 
and the tumor mass was not removable. The 
patient died the day following operation. At 
postmortem examination the left kidney was 
incorporated in a huge tumor mass. The kidney 
pelvis was compressed but not invaded. The 
left adrenal gland could not be identified. The 
histopathological diagnosis was neuroblastoma. 

Neuroblastoma is an extremely malignant, 
rapidly growing tumor, made up of undiffer- 
entiated neuroblasts. Virchow first. separated 
these tumors from the sarcoma group and 
called them gliomas. Around 1900 the group was 
divided into Hutchinson and Pepper types, the 
former arising in the left adrenal and metastasiz- 
ing to the skull and the latter arising in the 
right adrenal and metastasizing to the liver. 
These types are now felt to be unjustifiably 
separated. Wright, in 1910, first used the term 
neuroblastoma after Kuster had described the 
rosette formation of the cells in 1905. 

Neuroblastoma can arise from the adrenal 
medulla or from sympathetic nervous tissue of 
other structures. 

The clinical picture is that of a pale under- 
weight infant or young child with a rapidly 
enlarging abdomen. In the differential diag- 
nosis Wilms' tumor is the most difficult problem. 
Bone involvement in Wilms’ tumor is rare and 
common in neuroblastoma. Neuroblastoma 1s 
more resistant to roentgen therapy. 

Other lesions which may occasionally cause 
difficulty in the differential diagnosis include 
scurvy, adrenal cortical tumors, lymphosar- 
coma, ovarian tumors, leukemia and Ewing’s 
sarcoma. 

Farber, who has reported a series of 40 cases, 
believes that every solid tumor in infancy 
should be considered malignant until proved 
otherwise by pathological examination, and 
that the tumor should be removed within forty- 
eight hours with no delay for preoperative 
roentgen therapy. He recommended post 
operative roentgen therapy. Farber reported 
25 per cent survival of from three to eight years. 
He also observed that these tumors may 
undergo spontaneous hemorrhage and necrosis 
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and disappear without any therapy other than 
biopsy. He also observed that these tumors may 
spontaneously mature into benign ganglioneu- 


romas.—Rolfe M. Harvey, M.D. 


Malrotation of the colon. 
tS Obst., Aug., 


MILLER, Epwin. 
(Editorial) Surg., Gynec. 
1948, 57, 235— 237. 

The term “malrotation,” strictly speaking, is 
that state of affairs that is present when either 
the normal counterclockwise rotation or the 
abnormal clockwise rotation of the midgut has 
been arrested before it 1s completed and one or 
more segments of bowel, usually the cecum, has 
become fixed by adhesions in an abnormal 
position. 

From a clinical standpoint the end result is 
almost always an acute or chronic obstruction 
of the duodenum. 
trouble 1s delayed for weeks, months or even 
years and occasionally the onset is insidious, 
but in great the majority of cases the picture 
IS acute and comes on a few days after birth. 
The outstanding feature, of course, is the per- 
sistent vomiting of bile and it is usually 
associated with fullness in the epigastrium and 
flatness of the lower belly. If, however, the 
obstruction is incomplete and intermittent in 
character, the several loops of twisted midgut 
may contain much fluid and gas and a mass may 
be readily palpable. 

Early surgery is the key to success and it 
consists essentially in untwisting a volvulus or 
completely severing abnormal adhesions associ- 
ated with a malrotated colon. Through an 
ample incision the entire abdomen is explored. 
The distended duodenum is noticed at first 
glance and the absence of the colon in its normal 
place gives one an immediate clue as to the 
basic underlying pathology.— Mary Frances 
Vastine, M.D. 


Potts, Witiis J. Congenital atresia of in- 
testine and colon. (Editorial) Surg., Gynec. 
& Obst., April, 1948, 86, 504-506. 


Atresia of the bowel is a rare congenital de- 
formity which cannot be diagnosed until symp- 
toms of obstruction appear. Vomiting is the 
first symptom. If the obstruction is high, 
persistent vomiting will begin shortly after 
birth; if the obstruction is near the ileocecal 
valve, the most common site, vomiting may not 
become alarming until the second or even the 
third day of life. Most atresias of the bowel are 
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distal to the ampulla of Vater; the vomitus 
therefore is green. A newborn baby who vomits 
green material has intestinal obstruction until 
proved otherwise. It does not have pyloric 
stenosis because the vomitus of a baby with 
pyloric stenosis is never green. 

Distention of the abdomen varies with the 
level of obstruction. One should not be led 
astray by finding a scaphoid abdomen in these 
patients. Progressive and finally marked disten- 
tion of the abdomen, however, typifies atresias 
of ileum or colon. 

The difference between a normal meconium 
stool and that of an infant with intestinal atre- 
sia is not great enough to be impressive. 

The suspected diagnosis of atresia of the 
intestine or colon is easily confirmed by exami- 
nation of roentgenograms made of the baby in 
the upright position. Widely distended loops 
of bowel showing fluid levels will be seen. The 
number of distended loops of bowel and their 
position in the abdomen will indicate the level 
of obstruction. These babies should not be 
given barium; its use is unnecessary for E 
nosis, it rends to clog the intestine and i 
aspirated produces tracheobronchitis. 

The treatment of congenital atresia of the 


intestine and colon is surgical.—Mary Frances 
Vastine, M.D. 


SARNOFF, STANLEY J., ARROowoop, JULIA G., 
and CHAPMAN, WirLtiAM P. Differential 
spinal block; the investigation of intestinal 
dyskinesia, colonic atony, and visceral affer- 
ent fibers. Surg., Gynec. & Obst., May, 1948, 
SO, 671—581. 


All patients studied were from the surgical 
services of the Massachusetts General Hospital. 
Five patients were given a differential spinal 
block in an attempt to alter temporarily bowel 
function. Two additional patients had the 
visceral afferent pathways (carrying the sensa- 
tion of distention) tested while under the 
influence of a high differential block. 


Conclusions 


. Visceromotor fibers to the intestinal tract 
are of about the same size and degree of mye- 
lination as other sympathetic efferent fibers inso- 
far as this similarity is indicated by their rela- 
tive susceptibility to procaine hydrochloride. 

2. Block of sympathetic efferent fibers to the 
intestinal tract was followed by a definite 
increase in propulsive bowel activity and co- 
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ordination of transport in 3 of the 5 patients 
studied, and a probable alteration in bowel 
activity in the remainder. 

3. Visceral afferent fibers subserving the 
sensation of distention are relatively large, 
myelinated axones insofar as this is indicated 
by their relative refractoriness to procaine hy- 
drochloride. They are not blocked by that 
concentration capable of interrupting sympa- 
thetic efferents (vasomotor, sudomotor and 
visceromotor) and fibers carrying the apprecia- 
tion of pinprick. 

4. Impulses traveling over autonomic nerves 
can contribute significantly to the production 
of a syndrome consisting of distention, obstipa- 
tion, tympanites, fecal vomiting, and cramp- 
like abdominal pain which can be easily con- 
fused with acute, mechanical, intestinal ob- 
struction. This type of neurogenic obstruction 
may be sufficiently obscure to precipitate nu- 
merous abdominal interventions and the patient 
finally falls into that category labelled "the 
multiple laparotomy syndrome." 

c. The conventional type of full spinal block 
and a differential spinal block are of value in 
relieving this type of bowel obstruction, and 
in helping to establish the diagnosis. The differ- 
ential spinal block is more specific as an investi- 
gative tool inasmuch as the fibers carrying 
distention pain are not interrupted. The altera- 
tion of bowel activity is therefore presumably 
due to a block of visceromotor fibers. It has the 
added advantage of allowing the patient to use 
her abdominal musculature in expelling colon 
contents at the peak of intestinal activity. 

6. Impulses arising in the autonomic nervous 
system may be important in colonic atony as 
seen in the adult, since block of the visceral 
efferents can greatly alter colon activity in such 
a patient. 

7. It is of great importance to withhold 
medication when attempting to augment 
intestinal activity and transport by means of 
spinal anesthesia. —Mary Frances Vastine, M.D. 


LEITHAUSER, D. J. Atypical adynamic ileus ap- 
parently caused by nutritional (thiamine 
chloride) deficiency. Surg., Gynec. © Obst., 
May, 1948, 86, 543-550. 


The cases of 6 patients with adynamic ileus 
with severe abdominal distention are reported to 
call attention to the fact that symptoms sug- 
gesting the presence of intestinal obstruction 
may be caused by thiamine chloride deficiency. 
In these cases, the distention was not con- 


Abstracts of Roentgen and Radium Literature 


I3I 


trolled by mechanical decompression or ad- 
ministration of prostigmine but responded 
dramatically to administration of thiamine 
chloride and vitamin B complex. 

In the first case in which the condition was 
recognized as resulting from vitamin deficiency, 
the patient had a sore mouth which directed 
attention to this possibility. Specific questions 
brought to light a history of chronic alcoholism. 
In this instance, a preoperative diagnosis of 
“annular carcinoma of the sigmoid” had been 
made on the basis of obstructive symptoms and 
the roentgenographic findings but no such le- 
sion was found at operation. However, the ab- 
dominal distention increased after operation 
and was not brought under control until vita- 
min therapy was instituted. The second pa- 
tient, also an alcoholic, was subjected to celi- 
otomy for “acute appendicitis,” but at opera- 
tion there was so much intestinal distention 
that the appendix was not readily accessible 
and was not removed. When uncontrollable dis- 
tention continued after operation the experience 
in the first case was recalled and vitamin ther- 
apy was instituted, with equally striking re- 
sults. 

The author suggests that nutritional de- 
ficiency should be suspected and a therapeutic 
trial of vitamins made in cases of abdominal 
distention in which the evidence does not jus- 
tify a positive diagnosis of mechanical obstruc- 
tion of the intestines. He suggests also that 
thiamine chloride should be administered at 
the time of operation to prevent postoperative 
distention, especially in patients whose nutri- 
tional status is at all questionable or in whom 
there is any suspicion of liver damage. 

It is the writer’s routine practice to adminis- 
ter parenterally vitamin B complex with high 
thiamine content to all surgical patients the 
day before operation, and daily for three days 
after operation. Since this has been done, post- 
operative distention has been almost entirely 
eliminated.—Mary Frances Vastine, M.D. 


GENITOURINARY SYSTEM 


AwTOPOL, W., and GorpMaw, Lester. Sub- 
epithelial hemorrhage of renal pelvis simulat- 
ing neoplasm. Urol. & Cutan. Rev., April, 1948, 
52, 189-195. 

Seven cases with hematuria are presented in 
which pyelograms showed filling defects in the 
kidney pelvis suggesting renal neoplasm. The 
right kidney was involved in 6 of these cases. 

In the extirpated specimen the pelvic defects 
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were found to be due to subepithelial hemor- 
rhage of the renal pelvis. Superficial cortical 
infarctions were present in § of the cases. The 
subepithelial hemorrhage is obviously due to 
vascular injury. There was definite history of 
trauma in only 2 of the cases. The authors feel 
that because the pelvis and hilar blood vessels 
are poorly supported in the sinus of the kidney 
it might require only minimal trauma, even 
the inertia of the kidney, due to sudden changes 
of position or motion, to produce this lesion. This 
view may be supported by the fact that 6 of 
these 7 cases were found in the more mobile 
right kidney. Four of the cases also exhibited 
congenital malformations consisting of (1) 
extrarenal pelvis, (2) faulty ureteral insertion, 
(3) bifid pelvis and double ureter and (4) aber- 
rant vessels with extensive fetal lobulation. 
The authors feel that these congenital abnor- 
malities might predispose to or exaggerate in- 
sults to the organ. 

The cases are difficult to evaluate by single 
roentgen examination. Since pelvic hemorrhage 
may be absorbed, a later examination may show 
regression to normal. The authors believe that 
retrograde pyelograms should be taken after 
partial filling due to the rigidity and inelasti- 
city of these pelves—William G. Johnson, M.D. 


Have, Natuan G. Primary papillary carcinoma 
of the ureter; report of 2 cases. Urol. € Cutan. 
Rev., Jan., 1948, 52, 3-7. 

The author presents 2 cases of primary ure- 
teral papillary carcinoma along with an excel- 
lent historical review and discussion of the 
lesion. In 1936 Rusche and Bacon concluded 
there were 93 cases of proved primary car- 
cinoma of the ureter. Review of the literature 
to date reveals 198 cases. The majority of cases 
are between the ages of sixty and eighty. 

The diagnosis of this lesion is usually made 
at operation. Only 7 cases have been diagnosed 
preoperatively, the usual diagnosis being func- 
tionless kidney or non-opaque calculus. There 
was no dye shadow found on the affected side 
in one-half of the 18 cases reported by Cook and 
Counseller in 1941. In 35 per cent of their cases 
the ureteral tumor was visible at the bladder 
orifice. A suggested aid to diagnosis is the 
passage of a small catheter and taking serial 
ureterograms at various levels. The increase of 
reports of this lesion in the past decade sug- 
gests improved diagnostic methods better ap- 
plied. 

All treatment has been disappainting, Only 


Abstracts of Roentgen and Radium Literature 


January, 1949 
DL 


I patient survived over five years in the 45 
cases reviewed in the past nine years. Metas- 
tases are widespread due to the abundant 
lymphatic supply of the ureter. Metastasis has 
been reported in lungs, liver, bones, bladder, 
lymph nodes and female genital organs. In 25. 
per cent of the cases implants have been found 
in the bladder either before or after diagnosis. 
Nephro-ureterectomy with removal of the 
bladder cuff in one stage is the operation of 
choice. Neither of the 2 cases reported by the 
author had the bladder cuff removed. Roen tgen 
therapy as a postoperative adjunct is questioned 
although the author states his knowledge of its 
real worth is meager—William G. Johnson, 


M.D. 


Meuick, W. F., and Virt, A. E. The present 
status of aortography. Y. Urol., Aug., 1948, 
60, 321—333. 


The authors summarize the literature dealing 
with early attempts to visualize the circulatory 
tree. The original reports in experimental ani- 
mals were unfavorable because of high mortality 
rates. Fariñas made aortograms by passing a 
catheter up the femoral artery and injecting 
70 per cent diodrast. In 1942 the translumbar 
method of injection was introduced. The au- 
thors have not found one fatality in over three 
thousand reported injections using this method. 

The technique of the translumber route con- 
sists of insertion of the needle just below the 
twelfth rib, four fingerbreadths to the left of 
the spine. The needle is directed medially and 
superiorly until the vertebral body is encoun- 
tered and then withdrawn slightly and di- 
rected laterally just past the body into the 
aorta. The authors state that there are no other 
important structures which might be hit acci- 
dentally. Occasionally, in arteriosclerotic indi- 
viduals, bleeding may result from strking an 
atheromatous plaque. A pressure system, 
rather than hand injection, is used. An ideal 
medium has not been found. Seventy per cent 
diodrast does not outline smaller arteries well. 
The medium employed by the authors is 80 
per cent sodium iodide. Iodism and allergic 
reactions have occurred. 

Aortography should not be employed in the 
presence of severe liver damage, nephritis, 
uremia, or in the presence of iodine sensitivity. 
The authors test for sensitivity by injecting a 
few drops of the medium intravenously and 
they routinely give 1,000 cc. of normal saline 
containing 500 mg. of vitamin C intrave. 


- 9^ 61, No. I 


nously following aortography. The injection is 
performed under general anesthesia. A high 
speed Bucky and a 500 ma. capacity tube are 
required for short exposures. 

The particular value of aortography is in the 
e following groups of cases: 

1. Ureteral blockage associated with non- 
functioning kidneys. 

2. Extraperitoneal tumors. 

3. Renal hematuria with a normal pyelogram. 

4. Renal hematuria with a deformed pyelo- 
gram. 

5. Renal tumors to determine operability. 

6. Hydronephrosis due to aberrant vessels. 

7. Renal anomalies to determine the length 
of the renal pedicle. 

8. Hypertension to show renal blood flow and 
relative renal mass. 

9. Renal cysts. 

10. Placental visualization in pregnancy.— 


Rolfe M. Harvey, M.D. 


EpELsTEIN, J. M., and Marcus, S. M. Primary 
benign neoplasm of the ureter. 7. Urol., 
Sept., 1948, 60, 409-417. 

The authors summarize the cases of benign 
neoplasms of the ureter which have been re- 
ported. They found a total of 27 verified cases 
and rejected an additional 16 cases in which 
the diagnosis was not verified. 

They report the case of a sixty year old 
white male who had complained of hematuria 
for three years. A ureteropyelogram showed a 
large filling defect in the left mid-ureter, 2 cm. 
in diameter. The ureter was removed together 
with the left kidney. A papilliferous tumor mass 
was found in the ureter and a histopathological 
diagnosis of transitional type papilloma was 
made. 

The commonest symptoms of ureteral tu- 
mors are hematuria, which occurs in 7§ per cent 
of cases, pain and enlargement of the kidney on 
the affected side. A ureterogram is essential 
for the diagnosis. Malignancy, tuberculosis, 
calculi and strictures must be ruled out. Uretero- 
nephrectomy is the accepted treatment. 

The authors classify benign tumors of the 
ureter as (A) epithelial: papilloma; and (B) 
non-epithelial: myoma, lipoma, fibroma, he- 
mangioma, etc.—Ro/fe M. Harvey, M.D. 


CaMPBELL, MEREDITH F. Congenital hydro- 
nephrosis and hydroureter. (Editorial) Surg., 
Gynec. €3 Obst., Aug., 1948, 87, 237-239. 


About 12 per cent of all individuals are born 
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with some variety of urogenital tract malforma- 
tion and of these approximately one in six has 
congenital obstruction in the upper urinary 
tract. Renal excretion begins between the fifth 
and sixth month of fetal life and for this 
reason, when obstruction exists, advanced hy- 
dronephrosis and other urinary backpressure 
damage often exists at birth. 

Stricture is by far the commonest congenital 
urinary obstruction. This includes congenital 
contracture of the vesical outlet. Aberrant renal 
vessels sometimes compress the ureter. Occa- 
sionally the ureter is compressed by congenital 
bands or ureteral diverticulum. 

Congenital ureteral stricture occurs most 
often at the pelvic junction. This, as well as 
congenital stricture in other body systems such 
as the biliary and intestinal tracts, is simply an 
anomalous narrowing of the lumen. These 
strictures usually involve only a short section 
of the ureter. In some cases only renal explora- 
tion will demonstrate whether the obstruction 
is due to stricture, aberrant vessel blockage at 
the pelvic outlet, ureteral compression by 
fibrous bands, enlarged lymph nodes or puru- 
lent collections. 

Stricture below the ureteropelvic level oc- 
curs predominantly at the ureterovesical junc- 
tion where it is bilateral in about a third of the 
cases. As a rule, the dilation is greatest just 
above the stricture and this often acts as a 
buffer to spare the kidney the full harmful ef- 
fects of the urinary backpressure. 

About 25 per cent of all kidneys have an 
anomalous blood supply with aberrant ar- 
teries, veins or both passing from the upper 
pole, laterally from the cortex, or downward or 
upward and medially from the lower pole. The 
last group often cause obstruction of the upper 
ureter. — Mary Frances Vastine, M.D. 


McGavran, H. G. Giant prostate without 
symptoms: neurofibroma. 7. Urol., Aug., 
1948, 60, 254—259. 

The author reports the case of a giant 
prostate because of its extreme size, the fact 
that the tumor was not an adenoma, the fact 
that the tumor did not produce symptoms of 
prostatism, and finally because erosion of the 
pubis resulted from the huge size of the tumor. 

The patient was a forty-four year old male 
who had had a five year history of right lower 
back pain radiating down the right leg. Roent- 
genograms of the back and hip were repeatedly 
negative. There were no urinary symptams. 
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By rectal examination a smooth tumor mass 
was felt, too large to permit passage of the 
finger beyond it. The mass could be palpated 
abdominally three fingers above the symphy- 
Sis. 

A cystourethrogram showed marked dis- 
placement of the bladder upward and to the 
left. There was a marked indentation on the 
bladder wall from tumor pressure. The body 
and superior ramus of the right pubic bone was 
almost completely eroded. At operation a 
huge prostatic tumor was removed. A small 
bone sequestrum came out with the tumor. 
Postoperative roentgenograms showed gradual 
ossification of the os pubis following postopera- 
tive roentgen therapy, which was given fot 
nine days (dosage not stated). The pathologi- 
cal report was neurofibroma. The tumor 
weighed 839.5 grams. This is the second largest 
benign tumor of the prostate which has been 


reported.—Ro/fe M. Harvey, M.D. 


Beatty, R. P. Life expectancy in carcinoma of 
prostate; a five year survey of eighty-eight 
cases. 7. Urol., Aug., 1948, 60, 264-268. 


This 1s a supplementary report on 20 addi- 
tional cases of prostatic cancer, the author 
having previously reported 68 cases. The 
diagnosis was made, when biopsy was not se- 
cured, on the presence of weight loss, anemia, 
elevation of the serum acid phosphatase, pres- 
ence of a fixed hard prostate by rectal examina- 
tion and roentgen evidence of bone metastases. 

Fourteen cases of the recent series had roent- 
genograms of the spine and pelvis, but only 4 
showed evidence of metastases, in spite of the 
fact that 12 had elevation of the serum acid 
phosphatase. Of the entire series of 88 cases, 
35 are still living and 26 are known to be dead. 
The average survival rate of the cases which 
have been followed is 2.73 years for the known 
dead cases, and two years for those who are 


still alive.—Ro/fe M. Harvey, M.D. 


SKELETAL SYSTEM 


Hauser, Emit D. W., and Constant, GEORGE 
A. Skeletal hemangio-endothelioma; a case 
report. T. Bone © Joint Surg., April, 1948, 
$044, £17-621. 


A case of skeletal hemangio-endothelioma in 
a white woman, forty years old, is reported 
which demonstrates some of the complications 
encountered in diagnosis and treatment of the 
condition. The patient is still living, nine years 


Abstracts of Roentgen and Radium Literature 


JasvARY, 1949 
ea 
after the diagnosis was confirmed. A single le- 
sion was shown in each hip and the question 
arose as to whether there are two primary le- 
sions, or whether one was a metastasis. The his- 
tory and course of the case led to the opinion 
that there were two primary lesions. 

Roentgenograms revealed a cystic lesion in 
the neck of each femur with an ununited patho- 
logical fracture, sustained one year previous to 
admission to the hospital, in the right. Serial 
studies later showed increased destruction of 
both femurs with invasion of the surrounding 
soft parts. 

The authors believe that any skeletal lesion, 
which appears in the roentgenogram as cystic, 
trabeculated, with invasion of the surrounding 
soft parts, merits the consideration of skeletal 
hemangio-endothelioma in the differential di- 
agnosis. Surgical intervention is the only pro- 
cedure that at present offers any benefit. 
Roentgen therapy did not resolve the lesion. 

Nine years after operation the tumor had in- 
creased in size and had invaded the entire pel- 
vis. In spite of the enormous size of the tumor 
and the pathological fracture of the right femur, 
the patient is able occasionally to be up in a 
wheel chair. No metastases were found when 
the patient was last examined.—R. S. Bromer, 


M.D. 


FAIRBANK, H. A. THomas. Osteopetrosis; os- 
teopetrosis generalisata, marble bones; Al- 
bers-Schónberg's disease, osteosclerosis fragi- 
litas generalisata. 7. Bone © Joint Surg., 
May, 1948, 30B, 339-356. 


This paper includes a short description of 
the familial and hereditary tendencies, the sex 
incidence, age of occurrence and etiology of os- 
teopetrosis. Included also, at somewhat greater 
length, are discussions of the clinical features, 
roentgenographic features and pathological 
changes of the disease with a paragraph on the 
diagnosis from a differential standpoint. Seven 
cases are described with numerous reproduc- 
tions of the roentgen findings. 

A distinct familial tendency is found and the 
disease is occasionally inherited. It affects both 
sexes and is found at all ages from fetal life to 
seventy-five years. It undoubtedly begins be- 
fore birth in some cases and possibly in most. 
The cause is unknown. The chief features of the 
syndrome are abnormal density of the bones 
with or without fragility, a strong tendency to 
anemia which may be severe and fatal, and op- 
tic atrophy. In some cases there is a tendency 
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to fracture, but, on the whole, fragility of the 
bones has been much exaggerated. When they 
occur, fractures are sharp, abrupt and trans- 
verse. The anemia results from reduction of 
the blood-forming marrow in the sclerosed 


d bones and eventually becomes of the aplastic 


type. Cases in which it was leukemic and even 
apparently pernicious in type have been de- 
scribed. 

As seen in roentgenograms, the extent to 
which bones are affected varies considerably. 
The whole of a bone including the epiphyses 
may be uniformly dense and completely struc- 
tureless. Fine striations, both transverse and 
longitudinal, may be seen in the metaphyses 
and epiphyses. Occasionally less dense areas 
may be seen in the sclerosed bone. The parts 
unaffected by petrosis may show osteoporosis 
but this 1s sometimes more apparent than real. 
As a rule, the metaphyses are more affected 
than the shafts of the long bones; they are 
commonly enlarged or clubbed, the enlarge- 
ment ending abruptly at its junction with the 
diaphysis. Occasionally the reverse holds good, 
the diaphysis being more affected, with the 
metaphyses less dense and either normal or 
clubbed. A streaky or patchy arrangement of 
the denser bone is very rarely seen in cases of 
generalized osteopetrosis. Apart from the 
clubbing, the shape of the bones in both varie- 
ties is unaffected. In some cases a narrow clear 
transverse band marks the junction of the di- 
aphysis and the enlarged metaphysis. If, in a 
child, the tendency to form petrosed bone 
ceases suddenly after a time, the epiphyses will 
show a dense center surrounded by a halo of 
normal density. The ilia often show alternating 
dense and clear curved bands parallel to the 
crests. The carpal and tarsal bones, although 
sometimes universally dense or mottled, fre- 
quently show a dense center surrounded by a 
halo of clearer bone; or the reverse may be seen 
when the pathological change began later than 
usual. As a rule the phalanges are decidedly less 
affected than the rest of the skeleton and they 
show a dense transverse band of varying width 
in the metaphysis, close to, or a short distance 
from, the epiphyseal lines. The skull shows 
density which is particularly marked at the 
base. The pituitary fossa 1s usually rather small, 
and the posterior clinoid processes are thick 
and clubbed, almost closing in the fossa. The 
air sinuses are invisible and the frontal and 
nasal bones may be thickened as well as dense. 
The maxillae may be affected but the mandible 
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almost invariably escapes. Calcification of the 
dural folds may be seen. The vertebral bodies, 
if not uniformly dense, usually present two 
horizontal bands of dense bone above and be- 
low, with a less dense band between. The ribs 
are affected, sometimes irregularly, but the rib 
cartilages escape. 

The diagnosis is usually easy when the roent- 
gen examination has once been decided upon. 
In mild cases, chronic poisoning with lead or 
phosphorus must be excluded, while in certain 
localities, fluorosis is worthy of consideration. 
Juxta-epiphyseal bands of increased density in 
the metaphyses have been reported in cretins 
which disappeared under treatment. Occa- 
sionally, limited distribution of the dense bone 
may give rise to difficulty in classification; such 
cases are probably best placed according to 
Fairbank, in the melorheostosis group. 

The roentgenograms of the reported cases 
are well worth study.—R. S. Bromer, M.D. 





Fryer, E. Uber einen interessanten Fall von 
Melorheostosis. (An interesting case of mel- 
orheostosis.) Acta radiol., 1948, 29, 112—116. 


A case of melorheostosis affecting the left 
arm is reported. This is the twenty-sixth case 
reported in the medical literature. The author 
believes that a previous skull injury with 
trauma to a nerve trunk was responsible for 
the melorheostosis. He believes that a para- 
thyroid dysfunction was caused by the skull 
trauma and that the melorheostosis developed 
secondarily to this dysfunction. Emphasis is 
laid on the importance of trauma to the skull 
in melorheostosis.— Mary Frances Vastine, 


M.D. 


ALDERSON, B. Roxsy. Further observations on 
fracture of the first rib. Brit. F. Radiol., 


Sept., 1947, 20, 345—359. 


Many variations in the first rib have been 
shown in mass chest examinations and these 
have been described as fracture, anomaly, 
synchrondrosis, pseudarthrosis, anomalous de- 
velopment simulating fracture, and 1diopathic 
fracture. Actually fracture of the first rib is 
much more common than 1s generally accepted. 
It occurs frequently from muscular violence, 
and may result in complete union, or nonunion 
and formation of a false joint. Often there is 
sufficient pain for a patient to consult a physi- 
cian, but more frequently there is not. A series 
of 77,607 British males was examined and 73 
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fractures of the first rib were found. Four 
times as many were seen in individuals between 
the ages of seventeen and twenty as in those 
over twenty-five years. If the abnormalities de- 
scribed were congenital or developmental the 
incidence should be the same in the two groups. 
Approximately 70 per cent of the cases were 
available for interrogation. Of these one-quar- 
ter admitted symptoms referable to the area. 
Of the rest, with no history, one-third had previ- 
ous or Subsequent roentgenograms which, 
when submitted to comparison, revealed either 
a previously normal rib or evidenceof subsequent 
healing. 

These fractures are rarely the result of pres- 
sure transmitted from the clavicle. The great 
majority are best classified as stress fractures 


and are due to muscle strain.—E. F. Lang, 
M.D. 


BRAILSFORD, JAMES F. Some experiences with 
bone tumours. Brit. Y. Radiol., April, 1947, 
20, 129-144. 

In the diagnosis of bone tumors a combina- 
tion of clinical and roentgenographic evidence 
alone permits of the most accurate diagnosis 
and this evidence can be obtained without 
causing the patient pain and without disturbing 
the lesion, as by biopsy. In some cases repeated 
examination and observation are necessary be- 
fore a definite decision can be made, but this is 
not a serious disadvantage and may even be an 
advantage. In the author's experience when the 
clinical or roentgenographic evidence is indefi- 
nite the histopathological evidence is at least 
equally indefinite and may only add confusion. 
The only time a biopsy is excusable is when it 
provides material to support clinical and roent- 
genological evidence of simplicity. On the other 
hand, amputation on the basis of a biopsy 
which shows malignancy without conclusive 
other evidence is to take an unjustifiable risk. 
Experience with cases which underwent am- 
putation for malignancy and with those in 
whom amputation for a lesion which was sub- 
sequently found to be benign indicates that 
there 1s nothing to be gained by undue haste 
and precipitate amputation, but much can be 
gained by observation of the clinical features 
and serial roentgenograms. The author has not 
seen a cure result from amputation when there 
Is typical roentgen evidence of an osteogenic 
sarcoma. 

There is also the question of who is to inter- 
pret the films. The growing tendency for the 
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clinician to use his own interpretation is to be 
decried. The radiologist, by learning and prac- 
tice, has fitted himself for this. The clinician can 
make the roentgen examination most valuable 
by supplying important information which the 
radiologist must consider in his study of the 
films if he is to interpret correctly the roentgen 
changes in each case. In an attempt to develop 
young radiologists of the type who can best aid 
the clinician in his problems it is essential that 
these young men be given a thorough knowl- 
edge of all the roentgen features met with in 
all the specialties. The author believes this 
training should be given at the expense of the 
unnecessary training in radiation physics. 

The principles stated above in the manage- 
ment of bone tumors are illustrated by a pres- 
entation of cases with excellent reproductions 
of their roentgenograms, and a critical discus- 
sion of each csae. 

A fourteen year old girl who had suffered a 
blow to her arm seven weeks previously and 
whose roentgenogram had been interpreted 
elsewhere as showing Ewing’s sarcoma was 
seen and conservative therapy was advised. 
The lesion disappeared on antiluetic therapy. 
The basis for conservative treatment was the 
impression that the appearance of the bone 
seven weeks after trauma was not consistent 
with the effects of trauma for that period. The 
time factor is important in determining whether 
or not a given bone lesion could be due to an- 
tecedent trauma. 

A six year old girl was seen with a painful 
swelling over the upper part of the right arm 
with disintegration of the structure of the 
humerus, periosteal reaction, and multiple 
rounded secondary pulmonary lesions. Since 
surgery was hopeless, sulfathiazole was ad- 
vised, but without apparent benefit as shown 
on serial film studies. Three months later, how- 
ever, improvement began, and three months 
after this an examination showed resolution of 
the osseous changes and complete disappear- 
ance of the pulmonary lesions. 

A twenty-five year old male was seen com- 
plaining of a lump in the midthigh which was 
not tender but which was associated with some 
destruction of the femur and new bone forma- 
tion, suggesting malignancy. Roentgen therapy 
was administered. One year later a somewhat 
similar lesion was observed in the upper portion 
of the femur and this again was treated by ir- 
radiation. Six months later a destructive lesion 
developed in the left transverse process of the 
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fifth lumbar vertebra. The limb was amputated; 
the section showed secondary carcinoma, prob- 
ably of a bronchial origin. Six months later 
another lumbar transverse process was in- 
volved. Six months later there were multiple 

etastases in the ribs, vertebrae, and pelvis. 
Chest films had been made since the patient 
had first been seen but it was not until this 
time, two years and nine months after the first 
metastasis, that lesions were found in the 
pleura from the primary in the lung. 

Other instructive cases indicating the value of 
careful consideration and correlation of the 
clinical findings and serial roentgen examina- 
tions, which cases illustrate the wisdom of the 
avoidance of biopsy or other disturbance of the 
bone lesion, are included.—E. F. Lang, M.D. 


SHACKMAN, RarrH, and Harrison, C. V. Oc- 
cult bone metastases. Brit. F. Surg., April, 
1948, 35, 385-389. 

In over half of the patients dead of malignant 
disease with bone metastases which were ex- 
amined at autopsy, gross evidence of metastatic 
tumor tissue in bone was present, although 
roentgenographic examination before death and 
direct contact radiographs made of the bone 
before section revealed normal bony architec- 
ture. Four cases are presented with micro- 
photographs, contact radiographs, and colored 
photographs of the sectioned bone. Blood borne 
metastatic growths are situated initially in the 
bone marrow, most frequently in bones con- 
taining red marrow. True bone change which 
is secondary to the presence of cancer cells is 
effected by the osteoblasts and osteoclasts and 
occurs only after the marrow spaces have been 
infiltrated and probably filled. Roentgenograms 
taken during life at greater distances and 
through superimposed soft tissues would be less 
likely to reveal metastatic deposits. So-called 
normal roentgenograms cannot exclude the 
presence of even extensive bone metastases.— 


Charles W. Werley, M.D. 


Hircucock, Harop H., and  Brecuror, 
CHARLES O. Painful shoulder; observations 
on the role of the tendon of the long head of 
the biceps brachii in its causation. 7. Bone & 
Joint Surg., April, 1948, 304, 263-273. 


The authors state that lesions affecting the 
tendon of the long head of the biceps brachii 
are among the more frequent causes of pain and 
disability in the region of the shoulder joint. 
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In the majority of cases, common predetermin- 
ing factors are responsible for the several path- 
ological conditions encountered. Of these 
factors, the most significant are the presence of 
the "supratubercular ridge" of Meyer, de- 
scribed in 1928 and a preternaturally shallow 
bicipital or intertubercular sulcus which, with 
excessive function or as the outcome of trauma, 
results in a variety of lesions. These include 
acute or chronic peritendinitis, varying degrees 
of attrition and damage to the tendon, and its 
partial or complete dislocation. 

The supratubercular ridge of Meyer is a 
ridge of bone, projecting immediately proximal 
to the medial wall of the bicipital groove and 
continuous with it. The biceps tendon is limited 
by this structure from slipping inward and is 
forced upward against the transverse humeral 
ligament, thus favoring dislocation. In their 
study, the authors included all ridges which 
they judged were high enough to force the 
biceps tendon against the roof of the groove and 
thus cause trauma to the tendon. They con- 
clude that the normal anatomical mechanics of 
the biceps tendon are faulty. A supratubercular 
ridge or flat bicipital groove increases the 
mechanical difficulties. 

An operation to fix the tendon in the bicipital 
groove and to remove that portion of the tendon 
above the groove relieves the symptoms 
caused by it and does not materially weaken 
the shoulder.—R. S. Bromer, M. D. 


Davies, H. The unstable semilunar bone. 
Lancet, May 29, 1948, 7, 831. 


The carpal semilunar bone is not locked in 
its ball and socket position between the os 
magnum and the radius. It occupies a medial 
unstable position centered over the radio- 
ulnar joint. Its dorsal surface is reduced in 
size, and its articular facet for the os magnum 
lies obliquely. All these factors contribute to its 
instability and explain how pressure through 
the os magnum can so readily produce dislo- 
cation. It is remarkable that medial dislocation 
does not occur more often.—¥. S. Summers, 


M.D. 


IMMERMANN, E. WirLiAM. Dislocation of the 
pisiform. F. Bone & Joint Surg., April, 1948, 
30A, 489-492. 

Dislocation of the pisiform is a rare entity. 

It is still more rare to have chronic recurrent 

dislocation of the pisiform. The author believes 
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his case to be the first complete description of 
such an entity. 

Dislocation of the pisiform may result either 
from a direct injury or from muscular violence. 
In the cases reported in the literature, the ratio 
was two to one in favor of muscular force as an 
etiological agent. This force in all instances was 
manifested as the patient was in the process of 
lifting a heavy object. Clinically, following a 
dislocation, the pisiform is painfully displaced 
from its normal site, leaving a depression. Flex- 
ion and adduction may be painful, and there 
may be exaggerated mobilitv of the bone. The 
diagnosis can be confirmed by roentgenograms, 
with the ulnar side of the wrist placed against 
the film in about 15 degrees of supinated rota- 
tion. It must be borne in mind, however, that 
in an acute or recurrent dislocation the bone 
may return to its normal position, producing a 
negative roentgenogram. In the chronic. case, 
such as that of the author, where the patient 
complains of pain in the volar aspect, of the 
wrist with a sensation of "giving away" upon 
lifting, duplication of the etiology may confirm 
the supposed diagnosis. 

In acute cases which do not respond to 
splinting, and in chronic cases, surgical excision 
Is indicated. Removal of the bone in no way 
interferes with the normal function of the 
wrist. In an acute dislocation, the bone should 
be manipulated into place, and splinting should 
be applied using an anterior molded plaster 
splint.—R. S. Bromer, M.D. 


ANDREASEN, A. T. Congenital absence of the 
humeral head; report of two cases. J. Bone & 
Joint Surg., May, 1948, 30B, 333-337. 


The author states that the purpose of this 
article is to present clinical data, review the 
literature, and speculate as to the origin of a 
rare condition. The first case, he reports, had 
been passed over with the remark that “the 
condition 1s probably congenital." Attention 
was aroused when a second case was seen a few 
months later. Only 6 cases with similar roent- 
gen appearances could be collected from the 
literature. In most of the cases other skeletal 
deformities were present, whereas in his cases 
only the shoulder was affected. The essential 
feature of the 2 cases was complete or incom- 
plete absence of the humeral head with a rudi- 
mentary glenoid. The deformity may be uni- 
lateral or bilateral. It may be isolated or it may 
be one of a number of deformities in the same 
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patient. It is associated with relatively slight 
disability. The ball and cup arrangement of the 
shoulder joint is reversed or it is replaced by a 
saddle-shaped articulation. There seems to be 
correspondence between the degree of capital 
deficiency and the state of development of th 
glenoid. It appears that lack of the capital 
epiphysis, or its cartilaginous and precartilag- 
inous stages, causes a corresponding lack of 
the upper epiphysis of the glenoid-complex 
while the main body of the glenoid continues to 
develop. 

Consideration of his 2 cases, together with 
experimental data from the studies of Fell and 
Canti, suggests that the time in development 
at which the fault occurred was the presumptive 
joint stage, just when the articular rudiments 


had separated.—R. S. Bromer, M. D. 


McDonne tt, D. P., and Wirsow, Joun C. 
Fractures of the lower end of the humerus in 
children. Y. Bone & Joint Surg., April, 1948, 
304, 347-358. 

This paper is based on a study of 176 frac- 
tures of the lower end of the humerus 1n chil- 
dren. Eighty-eight of the number were followed 
long enough to draw some general conclusions 
with regard to treatment and complications. 
Of the latter group, 55 were in boys and 33 in 
girls. The ages of the patients ranged from one 
to twelve years, the average age being seven. 
There were 53 supracondylar fractures, 33 
lateral condylar fractures, 1 medial epicondylar 
fracture, and 1 epiphyseal separation of the 
capitellum. 

Contrary to prevailing opinion, the authors 
believe supracondylar fractures can produce 
serious growth disturbance if the fracture lines 
extend into the epiphyseal centers. Cubitus 
varus and cubitus valgus are not considered 
serious disabilities, if flexion and extension are 
complete. However, if the deformity is pro- 
gressive and is caused by disturbances in the 
growth centers, disabilities and limitation of 
motion may occur years after the initial injury. 
Supracondylar fractures in which the fracture 
line, or part of it, extends into the epiphyses 
may produce growth disturbances similar to 
those which result from fractures of the lateral 
and medial condyles. It the fragment is intra- 
articular and not attached to the overlying 
bone and soft tissue, it will undergo vascular 
necrosis. Fractures of this type should have an 
accurate anatomical reduction, and if the frag- 
ments are displaced and rotated, an open re- 
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duction is probably the best method of ob- 
taining accurate alignment. 

In lateral condylar fractures, avascular ne- 
crosis of the capitellum will occur if the fracture 
line separates the epiphysis from the overlying 

one and soft tissues. Early open reduction 
with minimal trauma to soft tissues will give 
the best results. Fractures of half of the capitel- 
lum occurred in 2 patients with lateral condylar 
fractures. One had poor apposition by open re- 
duction, and avascular necrosis occurred in one 
year. In the other, the separation was not com- 
plete, the position was good, and healing was 
uneventful. 

Avascular necrosis of the trochlea may occur, 
later, despite good reduction of a supracondylar 
fracture. It can cause stiffness at the joint, due 
to thinning of the cartilage and distortion of 
the articular surface of the humerus. 

Delayed ulnar palsy may cause progressive 
growth disturbances, and was present in 2 
cases of severe cubitus valgus deformity. 

Fracture of the medial epicondyle will not 
cause a serious disability unless the fragment 
enters the joint cavity. Non-union is difficult 
to avoid in closed reduction.—R. S. Bromer, 


M.D. 


ANDREASEN, A. T. Avulsion fracture of lesser 
tuberosity of humerus; report of a case. Lan- 
cet, May 15, 1948, 7, 750. 


A woman fifty-six years of age was dis- 
mounting from a side saddle when her foot 
slipped. Since the right hand retained a grip on 
the saddle post, there was trauma to the 
shoulder with the arm fully abducted above the 
shoulder, the hand being fixed, and the body 
moving. This resulted in an avulsion fracture of 
the lesser tuberosity as proved by roengteno- 
grams. 

Operation was refused by the patient. The 
bone fragment first underwent aseptic necrosis, 
then was adsorbed in fourteen months. A study 
of the literature failed to reveal any similar 
case and this is thought to be a rare injury. Re- 
productions of the roentgenograms clearly 
show the avulsed fragment lying inferoposte- 
rorly to the head of the humerus.—¥. S. 
Summers, M. D. 


SHELLITO, JOHN G., and Dockerty, MALCOLM 
B. Cartilaginous tumors of the hand. Surg., 
Gynec. &2 Obst., April, 1948, $6, 465—472. 


Cartilaginous tumors of the hand (1) inter- 
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fere with function, (2) are a source of potential 
malignancy, and (3) are unsightly for cosmetic 
reasons. It was found, on reviewing the litera- 
ture, that all too often cartilaginous tumors are 
lumped together under the heading ‘‘osteo- 
chondroma” and the suffix "sarcoma," added 
to denote malignancy. It was discovered that 
It is correct, on the basis of pathology, to divide 
these tumors into two types: the enchondroma, 
or chondroma, and the ecchondroma. 


Roentgenographic Observations 


Enchondroma. The roentgenographic picture 
of these tumors caused the roentgenologist to 
suspect the presence of chondroma in ṣo per 
cent of the cases. The typical picture was that 
of the so-called bone cyst which was seen as a 
small, round area of decreased density in the 
center of the bone. The cortex usually was ex- 
panded and thinner than it normally is. The 
outline was round and regular and appeared in 
the center of the shaft. 

Ecchondroma. In contrast, the roentgenolo- 
gist was able to make the diagnosis in almost 
all of the cases of ecchondroma. The lesion in 
this case appears at the periphery and one end 
of the bone. The bony elements of the base of 
the ecchondroma show plainly as an elevation 
of bony structure. 


Summary and Conclusions 


I. Cartilaginous tumors of the hand, on the 
basis of pathology, may be divided into two 
types: enchondroma and ecchondroma. The 
synonym for enchondroma is chondroma. Ec- 
chondroma is called “‘perichondroma,” ''osteo- 
chondroma," and "'exostosis." (The word “‘os- 
teochondroma" is restricted to the ecchon- 
droma.) 

2. The fact that the entire group of carti- 
laginous tumors is commonly called osteochon- 
droma has led, both in the past and in the pres- 
ent, to a great deal of confusion. It is better to 
use the terms enchondroma and ecchondroma. 

3. Distinction. between the two cannot be 
made with slide and microscope alone. 

4. An enchondroma is usually a small car- 
tilaginous tumor located centrally in the bone 
shaft, growing from many centers and expand- 
ing in all directions. Rate of incidence of path- 
ologic fracture in our series was 26.6 per cent. 
The enchondroma occurs much more often in 
the hand than does the ecchondroma (3:1). 
These tumors, in comparison to normal hyaline 
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cartilage, show increased vascularity, calcium 
deposition, and myxomatous degeneration. 

5. Two tumors of the tendon sheaths were 
found, both of which were enchondromas. In 
one of these cases multiple enchondromas of 
the sheath had developed and this is good 
evidence that an enchondroma can occur in the 
tendon sheath away from the site of tendon 
insertion. 

6. The ecchondromas occur peripherally in 
bone near the end of the shaft and have a bony 
base and cartilaginous cap. 

7- Either type of tumor may be malignant, in 
which case it is usually a sarcoma. In this series 
2 per cent were malignant. Both types are 
prone to recur, although recurrence does not 
mean malignancy unless a mitotic figure can be 
found. 

8. The treatment in both types is conserva- 
tive operation. —Mary Frances Vastine, M.D. 


Umansky, A. L., ScHLESINGER, P. T., and 
GREENBERG, B. B. Tuberculous dactylitis in 
the adult. Arch. Surg., Jan, 1947, 54, 67-78. 


Tuberculous dactylitis or spina ventosa is 
usually a disease of infancy and childhood and 
occurs uncommonly in adults. 

The authors describe in detail their experi- 
ences in a nineteen year old Negro in whom a 
tuberculous dactylitis was followed over a 
period of approximately two years following 
which the finger was amputated and submitted 
for histopathologic study. 

Then follows an excellent discussion of the 
etiology, pathogenesis, and roentgen character- 
istics of tuberculous dactylitis. 

According to the authors, the earliest roent- 
gen evidence of tuberculous bone involvement 
in spina ventosa is elevation of the periosteum. 
Usually the result of an underlying serous ef- 
fusion, the elevation is manifested by a linear 
deposit of new bone surrounding part or all of 
the diaphysis. Soon thereafter cortical changes 
may be demonstrated by an indefinite bone 
irregularity. Although at first swelling of the 
soft tissues is unusual, this soon occurs and 
progresses as the disease advances. 

In children, the periosteal reaction is intense. 
The cortical expansion may be so distinct that 
the normal shaft may occasionally be seen 
within the expanded periosteal sheath of new 
bone. Gradually, however, the shaft is destroyed 
and separates as a sequestrum. The sequestrum 
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then shows progressive fragmentation and ab- 
sorption leaving a cyst-like cavity commonly 
called the spina ventosa. Often, however, the 
sequestrum may separate with necrosis of the 
new periosteum and fistula formation. 


In adults, the initial periostitis is often re 


placed by a large area of rarefaction. The com- 
pact cortex becomes absorbed and the fine can- 
cellous bone structure is replaced by much 
coarser cancellous patterns which often show 
some expansion. The bone cortex itself may be 
partially eroded or destroyed, with resultant 
sclerosis of the trabeculae in the adjacent por- 
tion of the shaft in which the cancellous bone 
tends to become obliterated. As the disease pro- 
gresses, the cortical irregularity and sclerosis 
become more marked while its cancellous por- 
tion, already coarse, may develop irregular 
areas of rarefaction which finally appears honey- 
combed. 

At this stage, pathologic fractures commonly 
develop. Finally, bone destruction may be- 
come so extensive that the debris may be seen 
in the perifocal soft tissues. The remaining por- 
tion of the shaft may become wide and sclerotic 
and the medullary cavity almost completely ob- 
literated without the appearance of a large se- 
questrum, involucrum, or fistula. 

The greater incidence of tuberculous dacty- 
litis 1n childhood is attributed to the vascular- 
ity of these short tubular bones in the first four 
or five years of life. Also important is the 
marked regenerative power of the periosteum 
which is far less active in adult life. 

The reproductions of the roentgenograms of 
the affected finger are excellent and clearly de- 
pict the progressive character of the tubercu- 
lous dactylitis in an adult from its earliest 
stages when only periosteal reaction was evi- 
dent until marked bone destruction with a path- 
ological fracture forced its amputation. 

A fairly complete bibliography adds to the 
value of this review.—PAz/ip J. Hodes, M.D. 


Berk, Morton E. Gout; report of an unusual 
case in a young man. Am. J. M. Sc., March, 
1948, 275, 290-295. 

Report of a case of a twenty-eight year old 
Filipino with proved gouty arthritis. History of 
onset prior to his eleventh birthday. The pa- 
tient's diet was never high in purines and hyper- 
uricemia was not present in several laboratory 


determinations. A tophus was found behind the 
ear.— Russell R. Tauernig, M.D. 
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Burrows, H. Jackson. Fatigue fractures of 
the fibula. T. Bone & Joint Surg., May, 1948, 
30B, 266-279. 


The paper consists of a review of fatigue 
ractures of the fibula and the author adds 5 
more. The clinical and roentgen features, diag- 
nosis, treatment and results are discussed and 
special note 1s made of the misleading freedom 
of ankle and tarsal movements and the oc- 
casional absence of tenderness. The fractures in 
the lower third occur particularly in two 
groups of subjects: (1) young male runners and 
skaters; (2) active and hard-pressed women of 
middle age and over. In male runners and 
skaters the fracture usually occurs through 
slender, mainly cancellous bone, 2 inches or 
more above the tip of the lateral malleolus; 
in middle-aged women the fracture is usually 
distal to the interosseous ligament through 
thicker, mainly cancellous bone, 13 inches from 
the tip of the lateral malleolus. The most con- 
venient name, Burrows suggests, 1s low fatigue 
fracture of the fibula. 

His review of the literature of fatigue fracture 
of the uppermost third of the fibula shows that 
it Is often precipitated by jumping. The most 
convenient name for it is high fatigue fracture 
of the fibula. Like all clinical classifications this 
distinction between low and high fractures has 
exceptions. Both high and low fractures may be 
bilateral. 

During the first fifteen days or more no 
roentgen changes may be discernible. On the 
other hand, a fracture line may be evident after 
a week; sometimes none appears till the end of 
the second or third week. At first it is difficult 
to see, and even after four weeks it may be 
recognized only with the aid of a lens. A band 
of rarefaction may be seen at twelve to eighteen 
weeks. Callus has been observed in a child as 
early as the eighth day. In adults it appears 
during the third week, steadily consolidating 
and becoming organized at twelve to sixteen 
weeks when it forms a spindle-like thickening, 
crossed by a less dense stripe at the site of 
fracture. At forty-seven weeks it may still be 


just possible to distinguish thickening. A dense 


band is often the first indication of the fracture 
site and almost the last to disappear. The plane 
of fracture is almost horizontal; slight devia- 
tions from this are not always in the same di- 
rection so that little can be concluded about the 
fracturing stresses.—R. S. Bromer, M.D. 
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RoLLEsTON, G. L., The early radiological diag- 
nosis of ankylosing spondylitis. Brit. 7. Ra- 
diol., July, 1947, 20, 288-293. 


The earlier ankylosing spondylitis is recog- 
nized, the more amenable it is to treatment. The 
earliest appearance of the disease occurs in the 
sacroiliac joints, and later changes are seen at 
the margins of the vertebral bodies and in the 
costotransverse articulations. 

Roentgen examinations of patients with 
symptoms suggesting lumbar vertebral or sacro- 
iliac origin may be divided into four groups: 

Anatomical abnormalities. 

2. Definite pathological entities of bones or 
joints. 

The frankly negative for any recognizable 
cause for symptoms; this group is by far the 
largest. 

4. The borderline departures from normality. 
It is in this last group that the earliest changes 
of ankylosing spondylitis are found. 

In the sacroiliac joints there is first seen loss 
of the normal definition of the subarticular 
cortex in patches. The joint margins in areas 
fade off into the rest of the bone. This is due to 
small subarticular erosions. In the superior ver- 
tebral angle of the ilium there is loss of the 
superficial cortical layer, producing a ragged, 
ill-defined edge. As the changes progress the 
joint margins become more irregular with a 
moth-eaten appearance and apparent widening 
of the joint space. The disease also involved the 
superior horizontal portion of the sacrum. As 
the disease progresses, there is progressive loss 
of the joint space, and temporary mottled cal- 
cium deposits are seen in the juxta-articular 
ilium and sacrum. The final stage is complete 
ankylosis with absorption of the sclerotic bone 
and relatively normal appearing cancellous 
bone. 

In the vertebral bodies the changes may 
progress either up or down, and there may be 
involvement of the cervical and lumbar regions 
with initial sparing of intervening vertebrae. The 

earliest changes are seen in the posterior inter- 
vertebral joints, but special views are necessary 
to see these. In the routine films the first sign 
is loss of the normal convex anterior contour 
with sharpening of the upper and lower anterior 
margins. Later there is filling-in of the anterior 
concavity and the final stage is the develop- 
ment of the "bamboo spine." 

The upper costotransverse joints are fre- 
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quently well seen in posteroanterior chest films 
and anteroposterior views of the cervical spine. 
The articular surfaces become irregular with 
erosions, and osteoporosis. In some cases this 
may limit chest expansion and be one of the 


first signs of the disease.—E. F. Lang, M.D. 


BARNES, Rotan. Paraplegia in cervical spine 
injuries. F. Bone C Joint Surg., May, 1948, 
30B, 234-244. 

‘Twenty-two cases of paraplegia — 
injury of the cervical column are reviewed. in 
this paper. The vertebral injury 1s due to flexion 
or hyperextension violence. Of the flexion in- 
Jury, Barnes recognizes three types: (1) dislo- 
cation; (2) compression fracture of a vertebral 
body; (3) acute retropulsion of an interverte- 
bral disc. He presents evidence to support the 
view that disc protrusion Is the cause of the 
cord lesion when there is no roentgen evidence 
of bone injury, and in some cases at least when 
there is a compression fracture. 

. Two types of hyperextension injury are 

described: (1) dislocation; (1) injury to arthritic 

spines. Hyperextension injury of an arthritic 
spine, he considers, is the usual cause of par- 
aplegia in patients over fifty years of age. 

In one of the cases of flexion injury, the 
roentgenographic examination showed no evi- 
dence of. bone injury. The intervertebral 
disc between the third and fourth cervical 
vertebrae was narrowed. Myelography after 
injection of lipiodol into the lumbar area 
showed complete block at the level of the her- 
niated disc. The patient, who was examined an 
hour after the accident, had incomplete paraly- 
sis and sensory loss in the lower maps trunk 
and upper limbs. 

. Treatment of flexion injuries 1s discussed 
and Barnes presents the indications for caliper 

traction and laminectomy. 

Elderly patients are predisposed to inact 
tension injury by two factors. With advancing 
years there is a tendency to kyphosis of the 
thoracic spine which is usually compensated 
by a cervical lordosis; an extension deformity 
of the neck. This is a relatively fixed position 
and any increase in the degree of extension 1s 
likely to cause strain or injury. The risk of 
injury by hyperextension violence 1s greater 
when mobility of the spine is impaired by 
‘arthritic changes in joints and ligaments. In the 
event of a fall, the neck cannot be flexed in the 
normal defensive: manner, so that when the 
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head strikes the ground powerful angulation 
strain in extension is applied to the cervical re- 
gion. The brunt of this violence may fall on 
the anterior common ligament and it may rup- : 
ture, or a small flake of bone may be avulsedf 
from the lower anterior margin of the d 
vertebra. The tear extends backwards through 
the intervertebral disc, or the disc itself may 
be torn from the vertebra above. There is no 
tendency for the disc to herniate into the spinal 
canal as in flexion injuries. Once the disc has 
ruptured there is little resistance to further 
hyperextension, and considerable separation of 
the vertebral bodies can occur without rupture 
of the lax posterior common ligament or the 
zygapophyseal joint capsules. Immediately the 
striking force is removed normal alignment of 
the vertebrae 1s restored by spasm of the neck 
muscles and for this reason the roentgen appear- 
ances may be deceptive. 

Barnes has been unable to find a completely 
satisfactory explanation of a spinal cord lesion : 
in these hyperextension injuries. He suggests 
two possible explanations: (1) that it may be 
caused by "spinal concussion” as the result of - 
minor displacement of a vertebral body; or (2) 
that it may be due to traction injury at the 
moment of extreme hyperextension. 

Caliper traction is regarded as unnecessary 
in hyperextension injury of an arthritic cervical 
spine. The intervertebral disc is not displaced 
backward into the spinal canal and any vetebral 
displacement that may be present is easily 
corrected by moderate flexion of the neck. Ex- 
ternal splintage is not necessary and elderly 
patients are so intolerant of plaster jackets or 
collars that their application often hastens the 
fatal termination.—R. S. Bromer, M.D. 


TAYLOR, ALEXANDER R., and BrAckwoop, 
WIL iam. Paraplegia in hyperextension cervi- 
cal injuries with normal radiographic appear- 
ances. J. Bone C9 Joint Surg., May, 1948. 
30B, 245-248. 

A case is reported of paraplegia with normal 
roentgen appearances in which the cervical 
cord damage at autopsy was shown to have been 
due to hyperextension injury. In the view of 
the authors, the diagnosis of such cases lies be- 
tween extension dislocation with immediate 
spontaneous reduction, and acute prolapse of 
an intervertebral disc. The history may clearly 
indicate whether the injury took place in flexion 
or extension. Older patients with fixed kyphotic 
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deformity are liable to extension injury. Disc 
protrusion may or may not cause spinal block, 
and although hyperextension dislocation does 

«not result in continued narrowing of the spinal 
anal at the point of injury, yet spinal block 
nay develop later by reason of edema of the 
cord due to'*ontusion. 

Roentgen examination may assist in the diag- 
nosis by disclosing minor changes. Narrowing of 
a disc space, or the suspicion of wedging of a 
vertebra, creates a strong presumption that the 
compressing agent is a ruptured disc. The tear- 
ing of a small flake of bone from the anterior 
margin of a vertebral body suggests rupture of 
the anterior longitudinal ligament, and there- 
fore extension injury. If doubt exists, mye- 
ography should dispel it, because a prolapsed 
disc of sufficient size to damage the cord should 
be visualized without difficulty. 

The authors suggest that hyperextension is 
not the only one of the mechanisms of injury 
in this type of case but that it is the usual 
mechanism. They state that the practical value 
of the recognition of hyperextension injuries 
lies in treatment. The extended position in 
which, by well established usage, all cases of 
traumatic cervical paraplegia are treated is in 
fact the position most calculated to inflict fur- 
ther damage to the injured cord. They suggest 
that if the diagnosis of hyperextension injury 
is made, the patient should be nursed in a shell, 
or between sandbags, in the neutral position or 
even in a position of slight flexion.—R. S. 


Bromer, M.D. 


Knuisrorr, FREDERIC V., and Opom, Guy L. 
Ruptured intervertebral disk in the cervical 
region. Arch. Surg., March, 1947, 54, 287- 
304. 

The authors report 20 cases of ruptured in- 
tervertebral cervical disk. Their experiences 
have led them to believe that there are three 
successive stages in the pathogenesis of rup- 
tured cervical disks. The first period is that of 
root compression. The second period is that of 
unilateral cord compression with or without 
masked root compression. The final or third 
period is that of bilateral cord compression with 
masked unilateral or bilateral root compres- 
sion. 

The authors believe the diagnosis of cervical 
disc lesions is primarily clinical and that the 
history and subjective complaints are of the 
greatest assistance in early diagnosis. Consider- 


able emphasis is placed upon the diagnostic sig- 
nificance of being able to reproduce the pain 
and paresthesias complained of by the patient 
by manipulation of the lower cervical spine. 

In the cervical canal, there is a much closer 
relationship between the cervical interspaces 
and their corresponding nerve roots. Because 
of this, root compression in the cervical canal 
is localized with much greater accuracy than 
in the lumbar spine. Of importance, too, is the 
fact that in the cervical canal, the spinal cord 
is anchored on both sides by the dentate liga- 
ment which tends to fix the cervical neural 
structures thereby accounting for the rapidity 
of onset of signs and symptoms in relatively 
small protrusions of the disk. 

Ruptured disks at the sth cervical inter- 
space produce pain and paresthesias in the 
radial side of the arm, thumb and index finger. 
Sensory impairment, if present, may involve 
the same area. There may be associated weak- 
ness of the deltoid and biceps muscles. 

Ruptures at the 6th cervical interspace are 
attended by pain and paresthesias referable to 
the extensor side of the arm, dorsum of the 
hand and one or all of the three middle fingers. 
Sensory impairment, if present, may involve 
the same area or part thereof. Weakness pri- 
marily involves the triceps muscle. 

Roentgenograms of the cervical spine are of 
questionable value in these lesions. In some 
instances, the physiological cervical lordotic 
curve may be absent. Oblique views of the cervi- 
cal spine may or may not show localized arthritic 
changes and narrowing of the intervertebral 
foramina. 

The authors re-emphasize the fact that ap- 
parently normal roentgenograms of the cervical 
spine are not uncommon in patients with proved 
ruptured cervical intervertebral disks. 

The importance of myelography and the 
accuracy of the method is re-emphasized. 

The authors divide their discussion into two 
sections depending upon whether the lateral 
intervertebral disk protrusions with root com- 
pression. are complicated by or are uncom- 
plicated by cord compression.—Philip F. 
Hodes, M.D. 


Peyron, WiLL1AM T., and Simmons, Donar R. 
Herniated intervertebral disk. Ærch. Surg., 
Sept., 1947, 55, 271—287. 

The authors report their experiences in 9o 
patients operated upon for herniated interver- 
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tebral disks. In 10, the intervertebral disk was 
considered normal at operation. In 80 patients, 
the intervertebral disk was considered abnor- 
mal. To be considered abnormal or pathologic, 
a portion of the disk had to lie loose as a frag- 
ment of tissue in the spinal canal or had to pro- 
trude spontaneously when the.annulus fibrosus 
was opened. : 

The results were considered satisfactory in 
most of the patients in whom a definitely 
pathologic disk was found and removed. 
Seventy-two of the 80 patients in this latter 
group were followed and in only 3 was con- 
tinued pain or disability reported. The results 
were uniformly unsatisfactory in the 10 patients 
in whom a normal intervertebral disk was 
found. 

During the authors’ early experience spinal 
fusions were not performed after the disk was 
removed. More recently, however, routine 
spinal fusions accompanied every disk opera- 
tion. The results indicated that when truly 
pathologic intervertebral disks were operated 
upon, it made little difference whether or not 
the removal of the intervertebral disk was ac- 
companied by spinal fusion. 

Routine roentgenograms, of the lumbosacral 
portion of the spine seemed to indicate that 
bony abnormalities were not predisposing 
causes of herniation of intervertebral disks in 
the present series. Of the 9o patients examined 
roentgenographically, in 16 narrowing of the 
interspace involved by the pathologic disks 
was reported. Of equal significance, however, 
was the occurrence of similar narrowing at 
levels other than the one involved by the patho- 
logic disk. 

: Discussing contrast studies of the spinal 
canal, the authors report that they discarded 
air myelography in 1941 because they thought 
the procedure was unreliable. Since then, they 
have used radiopaque substances (pantopaque) 
in selected cases only. Many patients with 
classical symptoms were not examined in this 
manner since operation would have been per- 
formed even though the myelograms proved to 
be negative. In other patients in whom the 
findings were less definite, the contrast study of 
the spinal canal was carried out in the hope of 
obtaining additional evidence. 

. Contrast myelograms were obtained in 46 of 
the 90 patients operated upon. A correct diag- 
nosis was made in 41 instances. In 5, the roent- 
gen diagnosis was wrong.—PAilip F. Hodes, 
M.D. 
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CLEVELAND, MATHER, BoswonrH, Davip M., 
and THompson, FREDERICK R. Pseudarthro- 
sis in the lumbosacral spine. 7. Bone & VoU 
Surg., April 1948, 704, 302-312. 


The paper is divided into two parts: first 
the incidence of pseudarthrosis in fusion of the 
lumbosacral spine; and second, statistics re- 
garding the repair of MEM Among 
594 patients, 1,329 spinal intervals were bridged. 
Pseudarthrosis developed in 161 intervals 
among these patients, or 12.1 per cent. Among 
the 594 patients, 119 developed pseudarthrosis, 
or 20 per cent. It was found that the percentage 


of pseudarthrosis rose rapidly as the number . 


of spinal intervals, which were crossed, in- 
creased, 

Failure of fusion was deron much 
more frequently when roentgenograms of front 
and side bending (biplane) were superimposed 
than by use of flat roentgenograms and clinical 
observation. In these biplane roentgenograms, 
the lateral flexion and extension films should 
show the fused elements completely superim- 
posed. In the superimposed anteroposterior lat- 
eral-bending roentgenograms, the fused ele- 
ments appear as if stereoscoped, but the borders 
of the bodies of the spinous and transverse 
processes are parallel. The use of such superim- 
posed roentgenograms has increased the known 
percentage of pseudarthrosis, when tabulated 
both as to clinical incidence and true incidence. 
In the study of the authors’ cases no result was 
accepted as regards solidity of fusion with less 
than one year of follow-up, unless controlled by 
both lateral roentgenograms in flexion and ex- 
tension and by aot aco roentgeriograms 
in right and left bending. - 

Of the 119 patients in Lom pseudarthrosis 
developed, only 35 returned to the authors for 
repair. Many of the remainder had symptoms 
sufficient for repair. These cases are analyzed 
in detail in the paper. Relation of the failure of 
pseudarthrosis repair to the type of operation 
and causes for the development pseudarthrosis 
are also discussed.—R. S. Bromer, M.D. 


Horwitz, Tuomas. The treatment of congenital 


(or developmental) coxa vara. Surg., Gynec.. 


€ Obst., July, 1948, 87, 71-75. 


This investigation 1s based on 17 cases of 
congenital or developmental coxa vara. This 
deformity should be suspected in any child 
who manifests a painless limp. Pain which ap- 
pears in adolescence and in the adult is depend- 
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ent on the degree of deformity and shortening 
and upon the extent of degenerative changes 
which affect the hip joint (largely on a static 
asis). The roentgenograms and histologic 
tudies in these cases show a pronounced dis- 
organization of the femoral neck in the region 
of, and distal to, the epiphyseal plate. The exact 
nature of these changes is not clearly under- 
stood. 

An evaluation of the results of surgery in 
these 17 cases of coxa vara fails to justify the 
use of drilling of, or introduction of a bone 
graft through, the femoral neck as a procedure 
supplemental to corrective osteotomy. The re- 
sults have been satisfactory more consistently, 
with a lesser incidence of immediate postopera- 
tive complications, following simple subtro- 
chanteric osteotomy than by any other method. 
Recurrence of coxa vara deformity after sub- 
trochanteric or intertrochanteric osteotomy in 
4 cases was due to mechanical difficulties. 
These difficulties involved the control of the 
postosteotomy fragments in the presence of a 
movable hip joint —Mary Frances Vastine, M.D 


Bost, Freperic C., Hacey, HELEN, SCHOTT- 
STAEDT, EpwiN R., and Larsen, Loren J. 
The results of treatment of congenital dis- 
location of the hip in infancy. J. Bone © 
Foint Surg., April, 1948, 304, 454-468. 


This paper is a study of the results of treat- 
ment of congenital dysplasia and of congenital 
dislocation of the hip in 112 such disorders 
which occurred in 86 patients, upon whom treat- 
ment was commenced in the first three years of 
life. The report is actually a study of the early 
results, covering a period of from one to thir- 
teen years after the commencement of treat- 
ment. The types of disorders follow the sug- 
gestion of Hart, being designated as either 
dysplasia or as dislocation of the hip. The first 
term is applied to those hips which lack normal 
development of the roof of the acetabulum, 
and the second designates those hips in which 
dysplasia was found in conjunction with some 
outward or upward displacement of the head 
of the femur. No case of arthrogryposis was 
included in the series. 

The authors regard roentgenography as the 
sole means by which the anatomical condition 
of the hip may be judged. The interpretation 
of the roentgenogram should include specific 
information concerning both the acetabulum 
and the head and neck of the femur, as well as 
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their relation to one another. The measure- 
ments of Hilgenreiner were used as they satisfy 
these requirements. In this measurement the 
transverse or Y line extends between the tips 
of the ilia at the region of the triradiate cartil- 
age. The slope of the acetabulum is measured 
from the tip of the ilium to the upper and outer 
portion of the acetabulum. The angle between 
the line marking the roof of the acetabulum 
and the Y line has been designated as the “‘ace- 
tabular index." A third line, drawn perpendicu- 
lar from the Y line to the highest point of the 
upper femoral diaphysis, permits the measure- 
ment of the distance of the femoral diaphysis 
either upward or downward from the Y line, 
and also its distance outward from the tip of 
the ilium at the base of the acetabulum. The 
measurement of Perkins, which 1s a per pendicu- 
lar line from the upper and outer border of 
the acetabulum to the Y line, is helpful in 
indicating the position of the head of the femur. 
The Y coordinate for the hip joint is the meas- 
urement from the line of gravity of the body, 
as represented by a longitudinal line through 
the mid-sacrum, to the center of the head of the 
femur. 

If comparisons of roentgenograms are made, 
a standard technique must be used and the 
roentgen tube must be well centered over the 
pelvis which has been placed in a symmetrical 
position with the knees together and the patel- 
lae uppermost. When any doubt exists concern- 
ing the hip joint, the roentgenograms should be 
repeated at intervals. While the mathematical 
accuracy of the interpretation of the roentgeno- 
grams may be open to question, nevertheless 
the comparison of the two hips and of roentgen- 
ograms taken in series provides relative ac- 
curacy upon which judgment may be based. 

Excellent or nearly excellent anatomical re- 
sults were obtained in 55.4 per cent of the cases. 
Good anatomical results were produced by 
treatment in infancy in 81.3 per cent, and good 
functional results in 80.4 per cent of the hips 
examined. Development of the acetabulum 
progressed slowly, indicating a probable need 
for longer periods of fixation after reduction of 
the hip. Delay in reduction of dislocation was 
found to cause increasing maldevelopment of 
the hip, due in part to a thickening of the ace- 
tabular floor coincident with an increase in the 
Y coordinate. There was found, also, a direct 
relation between the early institution of treat- 
ment and the good results reported.—R. $,- 


Bromer, M.D. 
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DowArpsoN, S. W., BapGLEv, Cart E., and 
HuwssERGER, W. G. Lateral view of the 
pelvis in examination for hip dislocation. 7. 
Bone €3 Joint Surg., April, 1948, 704, 512- 
514. 

A technique is recommended for lateral view 
of the pelvis in examination for dislocation of 
the hip. Stereoscopic anteroposterior views of 
the pelvis and. both hip joints do not always 
give complete information to determine the 
exact amount. of displacement. ‘The technique 
employed and the position of the patient for 
such a roentgenogram are the same as used for 
. the lateral view in pelvic measurement exami- 
nation, fractures of the sacrum and lesions of 
the lower lumbar spine and the lumbosacral 
disc. Routine roentgenograms of the pelvis 
and both hips are first made; and, if they show 
extensive fractures -of the us then tae 
lateral view is omitted for obvious reasons. If 
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the roentgenograms. reveal only a dislocation į 
of the femoral head, or a dislocation with ang 
acetabular fracture, the patient is placed i 


the proper position on the Bucky table for. 
lateral projection of the pelvis. Sometimes it 1 
more comfortable for the patient telie with the 
injured hip on the table top instead of away 
from it. The additional exposure not only 
shows the amount of displacement of the head 
of the femur, but also shows the position of 
any small bony fragments if present, either 1 in- 
side or outside of the joint capsule. Such a roent- 
genogram is also of value in the check-up exami- 
nation following manipulation for reduction of 
a simple dislocation: without fracture. The 
authors found that examinations with a port- 
able apparatus, while the patient is in bed 
and extension applied, have not been satisfac- 
tory, either with or without a stationary grid.— 
R. S. Bromer, M.D. 
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SOME MEDICAL AND ROENTGENOLOGICAL ASPECTS 
OF MASS CHEST SURVEYS* 


By ARTHUR C. CHRISTIE, M.D. 


WASHINGTON, D. C. 


ASE-FINDING has been recognized 
for a long time as one of the chief 
means of tuberculosis control, and roentgen 
examination of the chest is the one depend- 
able and accepted method for case-finding. 
Photofluorography is now perfected to such 
a degree that mass surveys of very large 
units of the population are entirely prac- 
tical. By “mass survey" we mean examina- 
tion of the entire population, above fifteen 
years of age, of an entire city, county or 
state. Only a few such surveys have yet 
been made, the largest being the one which 
was carried out in Washington, D.C. from 
January 12 to July 1, 1948. A complete 
analysis of the results of the Washington 
survey will not be available for several 
months and the statistics given in this 
paper must be considered tentative and 
subject to future revision. Nevertheless, 
valuable experience was gained in the 
course of the survey and some conclusions 
are already justified. It is the purpose of 
this paper to try to make them available 
to others for guidance in similar surveys 
which are now being organized. 
A total of 503,398 individuals had 7o 
mm. films made during the survey but at 
the present time only 454,114 are suscep- 


tible of the tentative analysis here pre- 
sented. Elimination of 13,623 unsatisfac- 
tory films leaves a net total of 440,491 
7o mm. films which were interpreted with 
the results given in Table r. 

















TABLE I 
Num- Per 
ber Cent 
Total 70 mm. films interpreted — 440,491 100.0 
Negative 423,077 96:2 
Total abnormal findings 16,403 3.8 


Definite tuberculosis 4,405 (1.0%) 
Suspected tuberculosis 6,166 (1.4%) 
Cardiac cases 2,537 (0.6%) 
Other pathology 3,806 (0.8%) 








The 16,403 cases with positive findings 
had 14 by 17 inch films made, of which 
197 were unsatisfactory. The results of 
interpretation of the remaining 16,206 are 
tabulated in Table 11. 

A significant fact disclosed by the Wash- 
ington survey is the relation of the total 
number of cases of tuberculosis disclosed 
by the survey to the cases registered at the 
local Health Department as tuberculosis. 
Of the more than 6,000 cases, only 567 


* Presented at the Forty-ninth Annual Meeting, American Roentgen Ray Society, Chicago, Ill., Sept. 14-17, 1948. 
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were on the tuberculosis registry, leaving 
about 5,600 cases previously unknown to 
the Health Department of which number 
83 to 85 per cent are in a minimal stage and 
about 10 per cent only moderately ad- 
vanced. 

The question has been raised recently as 
to the practical value of the mass survey 
method, which requires the examination of 
such a large number of non-tuberculous 
individuals to screen out a relatively small 


























Tase II 
Num- Per 
ber Cent 
Total 14” X17” films 16,206 3.8 
Negative 5,090 I.4 
Tuberculosis 6,401 1.5 
Total definite tuberculosis §,352 1.3 
Minimal 4,464 (83.4%) 


Moderately advanced 564 ( 9.8%) 


Far advanced 123 ( 2.3%) 
Other tuberculosis 241 ( 4.5%) 
Suspected tuberculosis I,049 0.2 
Cardiac cases 1,540 0.3 
Other pathology 2,269 0.5 





percentage of cases of tuberculosis. There 
seems to be little doubt of the value of a 
method which discloses over 5,000 people 
in a city the size of Washington who have 
tuberculosis, previously unknown, the 
great majority of them at an early stage of 
the disease. It is true that examination of 
selected groups of the population in which 
the incidence of tuberculosis is known to be 
high will yield much higher percentages of 
positive cases. The practice of examining 
the chest of all patients who are admitted 
to general hospitals is proving a fruitful 
case-finding method, and very recently re- 
ports have been made of the high incidence 
of tuberculosis among the patients who seek 
the advice of general practitioners. Any 
method that discloses cases of tuberculosis 
is valuable and should be used wherever 
practicable. There is little doubt, however, 
that the final control of tuberculosis will 
depend upon well organized, systematic 


mass surveys supplemented by persistent 
examination of selected groups in which 
the incidence is known to be high. 

The aspects of the problem which need 
the greatest emphasis at the present tim 
is one which seems obvious ebut which 
in practice has not been dealt with in any 
systematic or adequate manner, that is, 
the follow-up, management and treatment 
of the individual patient once the disease 
is discovered. It must be increasingly ap- 
preciated that the finding of the case is 
only the beginning of a mass survey. The 
local Health Department must have a 
central place in tuberculosis control for 
the registry, hospitalization and laboratory 
service for the tuberculous patient, but 
the tendency to throw the entire respon- 
sibility for follow-up and management 
upon it must be combatted. One of the 
most important lessons learned in both 
the Minneapolis and Washington surveys 
is the fact that the success of a survey and 
the final control of tuberculosis is largely 
the responsibility of the medical profession. 
Such responsibility rests especially upon 
the general practitioner, the specialist in 
diseases of the lungs and the radiologist. 

The physician’s responsibility begins 
during the survey itself, not only to give 
invaluable assistance in the organized case- 
finding effort but to initiate the program 
for follow-up and management which must 
continue long after the actual survey is 
closed. 

An essential part of the organization of 
a Mass Survey is the Medical-Technical 
Committee. Its chairman should be a 
member of the Executive Committee of the 
Survey and through him and appropriate 
subcommittee chairmen the Medical-Tech- 
nical Committee can maintain an effective 
liaison with the Director of the Survey, 
the Operations Committee, the Publicity 
Committee, the local Health Department 
and the local Medical Society. For the 
Washington Survey the Medical-Technical 
Committee was organized into the follow- 
ing subcommittees: 
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I. Subcommittee of Medical Consul- 
tants. 

. Subcommittee on Medical Informa- 
tion. 

. Subcommittee on Diagnostic Stand- 

ards. « 

Subcommittee on Cooperation with 

the Medical Profession. 

. Subcommittee on Management of 

Positive and Suspicious Cases. 

Subcommittee on Nursing Service. 

Subcommittee on Social Service. 


IV. 


VI. 
VII. 


The Subcommittee of Medical Consultants 
consists of physicians qualified to advise 
the Director of the Survey on all matters of 
general medical policy; to give guidance 
and advice to the physicians who are inter- 
preting the films and to those who are 
classifying the patients; and to provide 
consultants, either individual consultants 
or a medical board, in cases of unusual 
difficulty for which private consultants are 
not available. This subcommittee must 
continue to function for a long period, 
probably at least two years, after the Sur 
vey is finished to advise the Director of 
Tuberculosis of the Health Department 
concerning the management and classifica- 
tion of difficult cases. It should be stated 
here that in order to provide for continuity 
of policy and action it is advantageous that 
the Director of Tuberculosis of the local 
Health Department should be the Director 
of the Survey. 

The Subcommittee on Medical Informa- 
tion, through its chairman, maintains close 
relations with the general Publicity Com- 
mittee of the Survey and is the source of 
medical information for that committee 
and for other committee chairmen. 

The Subcommittee on Diagnostic Stand- 
ards and Technique is charged with the 
duties of establishing a system of standards 
and nomenclature for reports on the inter- 
pretation of films; to advise concerning the 
procedure to be followed in the roentgen 
examination of positive and suspicious 
cases; and to confer with and advise tech- 
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nicians on the technical problems which 
may arise. 

The following standard nomenclature 
was adopted for the Washington Survey: 


1. The findings on the 70 mm. film are 
reported as “negative” or "positive." 
. For report on impression of activity on 
the 14 by 17 inch film the following 
classification 1s used: 
| esum 
. Active 4 Moderately advanced 
| Far advanced 
b. Questionably active. 
c. Inactive. 
d. Questionably inactive. 
e. Activity to be determined. 


to 


g 


It was agreed that the usual parenchy. 
mal and hilum primary tuberculosis com- 
plexes are not to be reported. Adoption of 
a uniform procedure for examination of 
positive and suspicious cases necessitates 
the use of form letters which must be care- 
fully phrased in order to avoid ambiguity 
and to minimize misunderstanding on the 
part of patients and private physicians, and 
to prevent undue emotional disturbances 
on the part of patients. Formulation of such 
letters was one of the duties of the Sub- 
committee on Diagnostic Standards and 
Technique. 

The Subcommittee on Cooperation with 
the Medical Profession 1s charged with dut- 
les which are essential to the success of a 
mass survey. Since a large percentage of 
tuberculous patients found in the survey 
are treated by private physicians, 1t 1s one 
of the most important duties of the Medical 
Technical Committee to secure cooperation 
of the general medical profession. The 
natural and most effective approach is 
through the local Medical Society. Ap- 
proval and support of the Survey by the 
Tuberculosis Committee of the Medical 
Society should be followed by approval by 
the Executive Board and finally by the 
Society itself, and such approval should be 
made known to every member of the So- 
ciety. The effort is facilitated if, as was the 


150 


case in Washington, the chairman of the 
Tuberculosis Committee of the Medical 
Society is also the chairman of the Sub- 
committee on Cooperation with the Medi- 
cal Profession. It is also important to have 
the President of the Medical Society a 
member of the Executive Committee of 
the Survey. Information is disseminated 
to the members of the medical profession 
by means of editorials and news items in 
the local medical journal and bulletins and 
by letters mailed directly from time to time 
to every registered physician in the com- 
munity, or enclosed with the regular or spe- 
cial notices sent out from the Medical 
Society office. 

The Subcommittee on Management of 
Positive and Suspicious Cases. The main 
purpose of this committee is indicated by 
its name. Its functions are largely educa- 
tional. It soon becomes apparent to any- 
one engaged in the work of tuberculosis 
control that there is great need for educa- 
tion of both the public and the general 
medical profession in modern methods of 
care of the tuberculous patient. Early in 
the Washington Survey this committee 
formulated in considerable detail recom- 
mendations for management and treatment 
of tuberculosis to the end that both clinic 
patients and those under the care of private 
physicians might have the benefit of the 
most recent knowledge and practice in the 
medical, nursing, and social service fields. 
A summary of these recommendations was 
sent to every registered physician and the 


complete recommendations were made 
available to any physician who requested 
a copy. 


The following is an outline, necessarily 
brief, which indicates the scope of the 
committee’s recommendations. 


I. Initial Report of Abnormal Findings to the 
Patient. Following the 14 by 17 inch film 
each patient should be interviewed by a 
competent chest physician. His explana- 
tion should include: 


1. A brief explanation of the roentgen find- 
ings and what they may mean. 
2. Reassurance of the patient to allay un- 
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reasonable fears, without minimizing the 
serious nature of the lesion. 

3. An explanation of need for further cli 
ical and laboratory study. 

4. A clear statement concerning the cdh- 
tagious nature of the disease, especiaMy 
IS sputum is positive. 

5. Explanation of need for reliance on ad- 
vice of his physician. 


II. Clinical Study and Evaluation by the Private 
Physician or Public Health Clinic. 


. Clinical history. 

. Physical examination. 

. Additional chest roentgen studies. 
Fluoroscopy,  laminagraphy, bron- 
chography, etc. 

4. Tuberculin testing. 

5. Laboratory studies. 

Sputum, gastric lavage, etc. 

6. Special diagnostic studies. 

Bronchoscopy, biopsy. 


N =m 


Go 


II. 


Nursing Investigation. 


I. Contact investigation for source cases. 

2. To find evidence of spread to household 
or other associates. 

3. To identify health or economic condi- 
tions which may influence treatment or 
prognosis. 

4. To prescribe proper anticontagious regi- 
mens. 

5. To lay groundwork for subsequent ob- 
servation and treatment, hospitaliza- 
tion, etc. 

6. To allay unreasonable fears. 


IV. Medical Social Work and Rehabilitation. 


. To provide for relief of economic dis- 
tress. 
2. To assist in adjustment of family and 
household problems. 
3. Placement in suitable occupations. 
4. Provide for hospitalization when neces- 
sary. 


— 


V. Treatment. 


1. To provide standards for a clinical divi- 
sion between 
a. Hospitalization for treatment. 
b. Hospitalization for isolation. 
c. Home care and isolation. 
d. Clinical and roentgen observation. 
e. Discharge. 
f. Transfer for medical observation. 
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Under all of the above headings and 

sub-headings the committee's report gives 
jetailed recommendations for proper pro- 
:edures to be followed.” 
; The following observations and conclu- 
sions are b&sed upon experience during and 
following the recent Washington, D. C. 
Chest Survey: 

1. The ultimate effect of a chest survey 
campaign will depend largely upon the 
subsequent management and treatment of 
the cases disclosed by the Survey. This 
responsibility falls not only upon thelocal 
Health Department but particularly upon 
the physicians of the community. 

2. Radiologists and chest physicians oc- 
cupy key positions in the discovery, the 
differential diagnosis and the treatment of 
tuberculosis. Both should have an active 
part in the organization and conduct of 
case-hnding campaigns and in subsequent 
plans for follow-up and management of 
the cases found. They have a special re- 
sponsibility to assist in the dissemination of 
information to the general profession. At- 
tention 1s directed especially to the follow- 
ing points: 


activity and tvpe of treatment to be 
instituted should not be based upon 
roentgen examination alone and never 
upon a single film. 
b. Roentgen examination of the chest in 
frank or suspected tuberculous lesions 
Is too often carried out in a casual or 
routine manner. Good stereoscopic 
films are important but the roent- 
genologist has not met his full respon- 
sibility in a case until he has exhausted 
every means that his method affords 
to throw every possible light on the 
extent and nature of the lesion. This 
includes comparison, whenever pos- 
sible, with films previously made; 
routine examination in oblique and 
lateral projections and often in the 
* The complete report will be published for general distri- 
bution in one of the Public Health Reports issued by the Tuber- 


culosis Control Division of the United States Public Health 
Service. 
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lordotic posture; body section roent- 
genograms whenever there is the 
slightest question of the presence of 
cavity or tumor mass; and bronchog- 
raphy whenever indicated. 


3. The differential diagnosis between 
tuberculous and non-tuberculous lesions 
must be approached with great care. Too 
many cases of atypical pneumonia are 
being diagnosed as tuberculosis and hurried 
into sanatorium treatment, and too often 
there is delay in operation on early bron- 
chogenic carcinoma because atelectasis is 
mistaken for tuberculous consolidation. 
Such mistakes can usually be avoided by a 
proper appreciation of the value of the tu- 
berculin test, the significance of the absence 
of tubercle bacilli in repeated examinations 
of the sputum and by more frequent bron- 
choscopic and biopsy examinations. 

4. The Washington Survey has demon- 
strated a definite value of the mass survey 
in disclosing the presence of a considerable 
number of lesions within the chest other 
than tuberculosis. There were 1,540 cases 
(0.3 per cent of the total number examined) 
who showed definite abnormalities in the 
size and contour of the heart. All of these 
were referred to their physicians for fur- 
ther study. There were 2,269 cases, ex- 
cluding the cardiac cases (0.5 per cent of 
the total number examined) who showed 
lesions other than tuberculosis. No definite 
statistics are available regarding these but 
some were diagnosed as bronchogenic car- 
cinoma, some as lymphoblastoma, one as 
adenoma of a bronchus, two as solitary 
bronchogenic cysts, and several as bronchi- 
ectasis. The survey thus has a considerable 
value in disclosing diseases other than 
tuberculosis. 

s. The Survey emphasized the great 
importance of education of the general 
practitioner in modern methods of diag- 
nosis and treatment of tuberculosis. He 
must learn to appreciate the value and 
limitations of roentgen examination of the 
chest; the indications for special types of 
examination (tuberculin testing, laboratory 
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tests, etc.); and the criteria upon which the 


type of treatment can be based. He must - 


realize his responsibility to cooperate with 


the Health Department by making peri- 


odic reports and furnishing other data on 
cases under his care. He must inform him- 
self of facilities available in his community 
in the nursing and social service fields for 
follow-up and.care of his patients and make 
full use of such services. 

6. Finally, the Survey served to bring 
home to general practitioner and specialist 
the fact that the physician as a citizen 
owes a duty to his community to take a 
leading part in efforts to establish adequate 
hospital and public health department 
facilities and personnel for the care of the 
tuberculous patients of the community. 


1835 Eye St., N.W. 
Washington 6, D. C. 
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Dr. W. Epwarp CHAMBERLAIN, Philadel- 
phia, Pa. It augurs well for the future of our 
country when men of the caliber of Arthur 
Christie devote time and energy to the welfare 
of the public. Dr. Christie has put the emphasis 
where it belongs in this matter of mass roentgen 
surveys for tuberculosis case-finding, and the 
“follow-through” that is so important in this 
kind of work. It is reassuring to see that his 
findings agree with some observations that we 
have made in Philadelphia. 

The roentgen appearance is, of course, the 
most important single factor in the follow- 
through of cases of tuberculosis, not only for 
case-finding, but in every other aspect of tuber- 
culosis control. As Dr. Christie has said so well 
today, however, it must not be allowed to stand 
by itself. We get into all sorts of difficulties if 
we do not correlate with the’roentgen findings 
all of the other evidence that can be used to 
throw light upon a case of suspected tubercu- 
losis. | 

The most important single factor, as Dr. 
Christie has said, is the follow-through, the 
care of the case after it has been found by the 
survey. It is rather disconcerting to discover 
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that after many years of intensive effort to ob- 
tain a proper setup for the follow-through or the 
follow-up of these cases, the work is still not 
being done very well. 

In Philadelphia, we know where the empha- 
sis should be placed, and we havg tried very 
hard to get these cases properly taken care of, 
but we are stil in difficulties because the 
medical profession doesn't yet understand what 
it is all about and the patients are still ignorant 
in many cases. Recently we had our eyes opened 
once more to the place where the emphasis has 
to be put, by a little experiment we carried out. 

We decided to find out what had happened 
to 108 consecutive cases in which the roentgen 
evidence was rather frightening, cases that were 
deemed, on the 70 mm. film, to be really im- 
portant. In this evaluation that took place 
about a year after the cases were discovered, we 
found such things as this: that only 25 of the 
108 had ever been told that they must enter a 
hospital. We found that another 2¢ of the 108 
cases had become completely uncooperative and 
would not even let the public health nurse or 
medical social worker or the doctor talk to 
them. A number of them had disappeared from 
view, never to be found again. I could go on 
and give you more details but here 1s the im- 
portant thing. The follow-through had not been 
done skillfully and had not been done rapidly 
enough. You can't expect a human being to be- 
lieve that what you are talking to him about 1s 
important 1f you allow a considerable delay to 
take place between the time the film is made 
and the time you first approach him. He is 
going to say, "If itis as important as you say, 
why did you let two or three months go by be- 
fore you caught up with me?" 

And there is yet another difficulty in this 
important work of tuberculosis control,—the 
fact that no two doctors seem to think alike 
on the question of what to do about a case of 
tuberculosis after the survey roentgen study has. 
picked it out. | 3 

I want to say that this paper was timely and 
authoritative and it will help us to impress. the 
public health authorities, in municipalities and 
in the nation, with the great importance of 
having a proper machinery for follow-up and 
follow-through Zefore we begin to take roentgen 
survey films and find cases of tuberculosis. 


` 
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NOSIS OF MINIMAL TUBERCULOSIS* 


By ARCHIBALD L. COCHRANE, HAROLD W. CAMPBELL, t and SAMUEL C. STEIN 
The Henry Phipps Institute, University of Pennsylvania 
b PHILADELPHIA, PENNSYLVANIA 


ECENT reports have aroused much 

discussion as to the accuracy of esti- 
mation of activity in tuberculous lesions of 
minimal extent on the basis of interpreta- 
- tion of initial chest roentgenograms. In the 
current mass roentgen-ray survey programs 
such estimates are commonly made, al- 
though, as a rule, safeguarded with caution- 
ary qualifications. 

A well known and widely quoted paper 
by Birkelo, Chamberlain, eż alt on “Tu- 
berculosis Case Finding" clearly indicates 
the fallibility of original estimates, pointing 
out that qualified roentgenologists differed 
greatly in their interpretation of individual 
roentgenograms, and that a roentgenologist 
often fails to confirm his own original diag- 
nosis when he reads a roentgenogram un- 
knowingly for the second time. 

Recently Birkelo and Rague? have re- 
viewed the subject on the basis ef a study 
of 699 cases of minimal tuberculosis fol- 
lowed for two to five years, and they come 
to the conclusion that a relatively high de- 
gree of accuracy in determination of activ- 
ity from the first roentgenogram is possible. 
Reproductions of roentgenograms from 
selected cases, which were in many in- 
stances microfilms, illustrate both their 
successes and failures in original estimate. 

The following paper, representing the 
first of a projected series, deals with the 
same subject on a statistical basis. It pre- 
sents a study of an even larger number of 
cases over a longer period of time. 

The object in this series of papers is to 
examine the prognostic value of the various 
characteristics, roentgenological, sympto- 
matological, socio-economic, and personal, 
which are involved in the interpretation of 


a minimal lesion. This paper 1s concerned 
solely with the prognostic value of the 
roentgenologist's diagnoses: "active," “of 
questionable clinical significance," and “in- 
active, of no clinical significance." An ef- 
fort is made to determine whether the fate 
of persons placed in these three groups on 
the basis of roentgen diagnosis differed in 
any statistically significant way and, if so, 
to discover whether this difference was 
medically significant or compatible with a 
large error. 


METHOD AND SCOPE OF STUDY 


The data used in this study consisted of 
roentgenograms of all minimal cases diag- 
nosed in the chest clinic of the Henry 
Phipps Institute from 1926 to 1945, in- 
clusive, with the following exceptions: 


1. Fourteen patients who had had previous 
treatment before coming to the Phipps 
Institute. 

. Thirteen patients. whose original film 
readings at the Institute had been lost, or 
whose charts contained inadequate 1n- 
formation. 

. Two Chinese patients who were omitted 
in order to limit the study to the two 
principal categories of white and Negro. 


t2 


C 


The number of patients studied totalled 
exactly 1,100; according to Table 1, these 
patients were rather evenly distributed 
among white and Negro males and females. 
The follow-up period for these patients 
ranged from one month to nineteen years. 

These cases were judged to be of minimal 
extent on the basis of a classification of 
stage of disease made in 1938 of all Phipps 
Institute patients examined up to that 
date. Since then all roentgenograms have 


* This study was aided by a grant from the Office of Naval Research. 
+ During the course of this investigation Doctor Campbell died. He was responsible for much of the organization of the study and 
collaborated in its prosecution with unfailing spirit as long as his strength permitted. 
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been classified and coded when read. The 
work involved in twenty years of coding 
was both difficult and laborious. Without 
it, however, this study would have been 
impossible. 

From the 1,100 case histories, certain 
data relevant to the present paper were 
extracted. 

I. The classification in regard to clinical 
status made by the roentgenologist at the 
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a. The only cases coded as active were those 
in which the roentgenologist in his written y 
report had used one of these phrases, 
“This lesion is active," “This appears to 
be dangerous,” “This requires treatment,” 
or when the adjectives “soft” or “floc- 
culent" had been used to describe the in- 
filtration. In addition, those who had had 
à roentgenogram negative for tuberculosis 
less than one year before were included 
as active unless the roentgenologist def- 


TABLE I 


CASES OF MINIMAL TUBERCULOSIS OF SPECIFIED ACTIVITY WHICH WERE 
INCLUDED IN THIS STUDY, CLASSIFIED BY SEX AND COLOR: 
HENRY PHIPPS INSTITUTE, 1926-1945 


Total 
XR Pme | — 92 
Both rates | 1,100 | 
White | 625 | 
Male 320 | 
Female 305 | 
Negro 475 | 
Male | 274 | 
Female | 201 | 


met aan ma E I nn hj Ser rm IEE S tartara LN a e e rere IPERS rr RN RAIL Ar Mo E e RC penn yen NUM d M de D i aC 


time the first diagnosis of minimal tuber- 
culosis was made. In general, only the first 
roentgenogram was considered; but if ad- 
ditional special roentgenograms were re- 
quested (apical or stereoscopic) or if the 
first was technically unsatisfactory, these 
were included with the first roentgenogram. 
Since 1938 all diagnoses have been clas- 
sified at the time they were made, mini- 
mal lesions being coded as active, of 
questionable significance, and as inac. 
tive. Minimal cases diagnosed during this 
period. presented no difficulty in classi- 
fication and no possibility of personal error 
on the part of the authors. The other cases 
which were diagnosed before 1938 were 
classified in the same three groups on the 
following basis: 


Rn nT ar e MEM AEAEE AAA EEEE e AAAA A AAA A Sae am men 


Of question- 


i i 
: : 
| able signifi- | Inactive 
| cance | 
i 
267 | 509 | 324 
123 | 286 | 216 
50 | 162 118 
73 | 134 | 98 
| | i 
144 | 223 | 108 
8o | 134 | 60 
64 89 | 48 
i 


initely stated that the lesion seen was not 
active. 

b. Only those cases were classified as inactive 
in which the phrase “of no clinical signifi- 
cance" was used in the comment, or the 
words "old," “fibrotic,” or "hard" were 
used to describe the infiltration. 

c. All other cases were classified as of ques- 
tionable clinical significance. 


With such a technique the possibility ad- 
mittedly exists that personal bias, as re- 
gards the value of roentgenology, might 
have influenced the classification. It is be- 
lieved, however, that certain factors mini- 
mized this possibility. For example, one 
author who did the majority of the selec- 
tions was a stranger. to the clinic and the 
subsequent fate of a patient was unknown 
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to him upon his first reading of the roent- 
gen report. Moreover, all doubtful cases 
were discussed by two or more of the 
authors and all 1,100 cases were carefully 
iO wath this possibility in mind. 

The following dates and data expressing 
Ta naber of months after the first diagnosis 
of tuberculosis: 

a. The date of the first roentgenogram show- 
ing progression to a moderately advanced 
stage (x) 

b. The date of the last roentgenogram show- 

ing a minimal lesion (y) 

The date of death, 1f due to tuberculosis 
(g) 

d. The date on which the patient was last 

known to be alive (r) 


e 


From these dates the date of "corrected 
progression" was calculated from the 
formula: 

XY 
y -+ Sa uH D, 
2 


In the few cases where the patient died 
from tuberculosis before any roentgeno- 
gram showing a moderately advanced 
lesion had been taken, the date of “‘cor- 
rected progression" was calculated by sim- 
ple proportion, using data from those of the 
same sex-color roentgenological group who 
had died. A factor was first calculated for 
each group from the formula (x—y)/(g — ») 
and from this, "x" in any other case could 
be deduced when “g” and "y" were known. 
This factor is TY to be sufficiently ac- 
curate for the purposes of this paper. Only 
13 such cases were included in the study. 

From these figures two “‘rates” were cal- 
culated per 100 person-years of observa- 
tion: 

1, The number progressing to the moderately 

advanced stage (P rate). 

2. The number dying from tuberculosis (D 

rate). 


For the two rates different "observation" 
times were used, since 1t 1s clearly impos- 
sible to say without roentgenological evi- 
dence that a lesion has not progressed to the 
moderately advanced stage, though there 
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may be good reason for believing that the 
patient is still alive. For this reason "x" 
and "y" were used in “P” rates and “g” 
and “r” in "D" rates. 

In addition, "D' rates were calculated 
in another way on the assumption that the 
data covering deaths were nearly complete 
because of the excellent cooperation be- 
tween the local division of tuberculosis and 
the chest clinic. Notification is sent to the 
Phipps Institute of all death certificates 
filed for persons dying of tuberculosis in the 
area, if there has been any record of previ- 
ous association with the Institute. In addi- 
tion, details of other such deaths occurring 
outside Philadelphia are often discovered 
during routine visits. For these reasons a 
death rate per 100 observation person-years 
tor five years has been calculated, assuming 
that no other deaths from tuberculosis oc- 
curred. These two rates can be considered 
as maximal and minimal values; therefore, 
an average of these two rates has been used 
throughout the study. A similar line of ar- 
gument does not hold for progressions. 

It is recognized that some personal error 
exists in reading roentgenograms as show- 
ing a change to moderately advanced dis- 
ease; moreover, a roentgenologist might un- 
consciously tend to improve his score by 

"overreading" thoseroentgenograms heh ad 
originally diagnosed active, when they ap- 
proached the moderately advanced cate- 
gory. It 1s, however, necessarv to have some 
intermediate reading since the number of 
deaths is statistically rather small. 

The only practical alternative is to use 
Reisner and Downes” “definite progres- 
sions," and this alternative is believed to 
be even more liable to error. This belief has 
been fostered by a recent demonstration of 
roentgenograms at the Central Coopera- 
tive Clinic, Temple University School of 
Medicine. This demonstration showed ap- 
parent “definite progression” within the 
minimal limits in roentgenograms taken of 
the same individual at a few minutes’ in- 
terval as a result of a slight variation in 
technique. 

While the material in this study is con- 
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chart gives information as to age, sex, color, 
marital status, exposure to tuberculosis, medi- 
cal history, and clinical examination. The re- 
sults of sputum examination and tuberculin 
testing were not available at the time the roent- 
genograms were read. It is impo@ible at this 
time to determine whether the roentgenologist 
was helped or hindered by having this informa- 
tion, The extent to which it might have helped 
will be discussed in a later paper. This study is 
concerned with the practical value of roent- ° 


fidently believed to be unselective, by in- 
cluding all minimal cases, whatever their 
follow up, the authors have been forced to 
face other difficulties. The problem is only 
partially solved by using rates per 100 per- 
son-years, since the probability of progress- 
ing differs considerably in the various years 
following diagnosis;* thus, every person- 
year of observation has not the same value 
in terms of "risk." The situation could 
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RATIO OF PROGRESSIONS TO PERSON-OBSERVATION YEARS'* AND PROGRESSION RATES PER IOO PERSON- 
OBSERVATION-YEARS AMONG CASES OF MINIMAL TUBERCULOSIS OF 
SPECIFIED ACTIVITY, CLASSIFIED BY SEX AND COLOR 


Progression Rates per 100 
Observation Years* 


| | 
| | | | | Casesof | 
Sex and | "E Cases of 2 : . | minimal | Cases of 
Color | Cases of ! minimal Cases ot Cases of | tubercu- | minimal 
| EE tuberculosis of minimal ira losis of, inactive 
: minimal | questionable | active | minimal | question- | tuber- 
| tuberculosis /— significance | tuberculosis | tuberculosis | able sig- | culus 
| | | | | nificance | 
ne pester | UT agitate INCEST e DESEE ONES | — — &e— TERRE | Fee a NESCIRE: ; aS setters 
White | | | 
Male | 20511158 | 6:365.3 | $:298.€ 18.8 | 1.6 | 1.8 
Female | — 25:197.0 14:356.0 | 1:264.6 ae 2L Seo l — ed 
| | | 
Negro | | | | | | 
Male 35:143.8 | 16:182.7 | 0:120:8 | 24.3 | 8.8 | o 
Female | . 30:138.3 | 9:227.6 | 2:101.8 21.7 |o 40 | 2.0 


* Limited in each case to five vears. 


have been improved statistically by in- 
cluding, for example, only those cases on 
which we had a five year follow up, but this 
policy would have led to a most undesir- 
able degree of selection. It is believed that 
the error has been minimized by calculating 
the rates per 100 person-years for each 
year, but it is not a completely satisfac- 
tory solution. 


Before considering the results, two 
further points must be made: 
1. These roentgenograms were not read 


under experimental conditions; they were read 
in the normal course of the clinic's work and the 
patient's chart was usually available. This 


* See Figures 1 and 2. 


genology under clinic conditions. 

2. This type of analysis is a severe test for a 
roentgenologist. In the first place he has only 
one roentgenogram from which to make up his 
mind. In the second he gets no credit for those 
cases of questionable significance which he 
diagnoses as becoming active after a period of 
observation during which treatment is refused 
and the disease progresses. In the third place a 
roentgenologist, statistically, conspires to hide 
the evidence of his success. Patients with active 
disease are advised to rest and successful treat- 
ment means that there is no progression. It is 
also true that successful treatment may conceal 
an error in cases in which the gravity was ac- 
tually overestimated. In South Philadelphia, 
however, for psychological and socio-economic 
reasons, large numbers of patients with active 
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minimal tuberculosis refuse treatment, and 
really adequate treatment is rare; therefore, it 
is probable that roentgenologists, in this one 
respect, fare better in estimating prognosis in 
South Philadelphia than elsewhere. 


~ 
ANALYSIS OF FINDINGS 
The Value of Roentgenology 


Data for the four sex-color groups have 
been calculated separately to eliminate 
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figures have not been published, but they 
are available at the Henry Phipps In- 
stitute. 

Both the orderly numerical descent in 
the tables and the striking differences in 
the curves suggest that these roentgeno- 
logical estimates of activity have been of 
value at the Phipps Institute, but, before 
drawing definite conclusions, certain points 
must be investigated. 
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AVERAGED* DEATH RATES PER 100 PERSON-EXPERIENCE-YEARS AMONG CASES OF MINIMAL 
TUBERCULOSIS OF SPECIFIED ACTIVITY, CLASSIFIED BY SEX AND COLOR 


Bese te Mes aA TRO TAE Enar IS aae e apa a et COM AG ei UN HCRURGRNERPRNE PN PES ATES = mauu ccc rcc C C CM LM mRNA DAMM v Ó 
-4 . i a e 4 > ^ ^ 
Cases of Active | Cases of Minimal Tuberculosis | Cases of Inactive 
7 * * * i Fol * * . i * * ^ * 
Minimal Tuberculosis of Questionable Significance | Minimal Tuberculosis 
S E —————— i BEEN ados — i ics tats aaa aS ence ey acne UM ARR RUE re rae Gne a aor Po ee RENE — 
b OL 2 | | j at 
raid IF of s | aged™ | Average | al ST! aged* | Average |“ of “ri aged* | Average 
| d | death > of— | * | | death | of— | = h death | of 
| deaths | | | deaths | | deaths | 
| catas rates | deaths rates | | REMIS | rates | 
| ! MP E NNNM ee eee eee SERS EA Noc rU seen eet eeeiene ee 
| ae DE | | | 
White | | : | | 
: : | 1.0 10.3 | | pä 
Female 4 I 5 i F >$ 4 0.6 | fo.8 | S l DIES | Ic 
| | | 1.6 | lo 4 | | = 
| | 
: | | | | | | 
Negro | | | | i 
Mal w ZEN | | i 
Male 25 | 5.4 ore e 0 ye D fia — | r$ | D 
OO. s [1.4 | | 2.9 
| | l 
$ A | 32 u f | ! 
Female 14 4.1 [6.2 4 T [1.4 E | o4 | [o.7 
(2.0 lo O | |o 


* See page 1 5: of text for explanation. 


these variables. Table 1 shows the distribu- 
tion among the various groups. Table n 
shows the number of progressions per 100 
person-observation vears in these groups. 
A limit of five years was placed on any in- 
dividual observation period. Table In 
shows the death rates in a similar way. As 
previously explained, these are averages 
between the maximum and minimum 
values. 

Figures 1 and 2 show the number of pro- 
gressions per Ioo person-observation years 
for each individual year, for the first five 
years after diagnosis, in the various groups. 
To save space, the numerical data for these 
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1. Thecorrelation between “D” rates and 
"P" rates. As death is a much more defi- 
nite measure than progression, 1t 1s impor- 
tant to know how closely the two measure- 
ments agree. This problem was studied by 
the following method: Expected deaths 
were calculated by applying the rates of 
progression to the exposure times for deaths 
and then reducing the results to the same 
numerical total as the deaths. The expected 
deaths were then compared with the actual 
deaths by chi squared. 

Fisher's tables indicate that the prob- 
abilitv of obtaining poorer agreement bv 
chance is 74 per cent for whites (both 
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sexes combined to give 5 degrees of free- 
dom) and 15 per cent for Negroes. These 
results are perfectly consistent with the 
hypothesis that progression rates are a 
good measure of death rates and serve to 
strengthen the conclusions drawn from a 
detailed study of progression rates. 

2. Influence of case history on roentgeno- 
 logist's diagnosis. Among the four active 
groups a considerable number of cases were 
found which, when diagnosed, had had 
roentgenograms negative for tuberculosis 
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seems no reason to believe that these cases 
have accounted for the roentgenologist’s 
success. 

3. Extent to which the authors might un- 
consciously have helped the roentgenologist's 
score. In spite of every precaution it is 
always possible that this bias might have 
happened. To investigate this possibility, 
the data were divided into the two decades 
1926-1935 and 1936-1945. In the first de- 
cade all the cases were classified by the 
authors on the basis already described. In 


Taste IV 


EFFECT ON PROGRESSION RATES* AND DEATH RATES* OF EXCLUDING ACTIVE MINIMAL CASES 
WITH FILMS NEGATIVE FOR TUBERCULOSIS LESS THAN ONE YEAR BEFORE 
DIAGNOSIS, CLASSIFIED BY SEX AND COLOR 


| Death Rates* Among Cases of 


: of Active Minimal Tuberculosis | Active Minimal Tuberculosis 
Sex and Color | /— . a eee Ree AR au ARE I TES l 
* i i j 
Activef Before After Before | After 
exclusion i exclusion exclusion i exclusion 
i 
White | 
Male 18.8 18.1 1.6 1.6 
Female 29 11.4 | 3 | 0.7 
| 
| | 
Negro | 
Male 24.3 24.6 | 10.7 | 10.4 
Female 2097 1637 | 6.9 | 5.4 


* Per 100 observation years. 


t Tables for “Of questionable significance" and for “Inactive” available at the Henry Phipps Institute. 


less than one year before. In these cases it 
was thought that the history of the lesion 
as well as its flocculence might have in- 
fluenced the roentgenologist. One does not 
suggest that skill is not required to dis- 
tinguish these early lesions; it is a different 
type of skill, however, and as such should 
be investigated. 

Table rv shows the summarized results 
of the “P” rates after subtraction of these 
cases with previous negative roentgeno- 
grams, and summarizes the corresponding 
"D' rates. 

It is clear that the subtraction has made 
little general difference; the orderly nu- 
merical descent continues except in the 
case of the female white “D” rate where 
the number of deaths is very small. There 


the second, the majority were coded at the 
time they were read by the roentgenologist 
while the remainder were diagnosed by the 
roentgenologist, using the same terminol- 
ogy as was later embodied in the code. The 
results are shown in Table v. 

The most important feature is the regu- 
lar numerical descent in the 1936-1945 de- 
cade, in which the division of the cases into 
the three groups was uninfluenced by the 
authors. Too much attention should not be 
paid to the differences and resemblances 
between the two decades. Many other 
factors varied in these two periods. One 
saw the depression; the other the full em- 
ployment of war time. Roentgenological 
technique has improved and with it prob- 
ably the accuracy in diagnosis of minimal 
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lesions. It is probable, too, that theoretical 
ideas with reference to the treatment of 
minimal cases, if not always the practical 
results, have improved considerably during 
these two decades. 

The question now arises as to what ex- 
tent these various differences can be tested 
statistically for significance. The number 
of progressions and deaths per 100 person- 
years in five years has finally been chosen 
as the best figure for statistical treatments, 
though a case could be argued for a shorter 
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able significance than between the latter 
and inactive cases. 


The Roentgenologist s Error 


In determining such errors no rules are 
available for guidance, a fact“which is in 
itself a silent witness to the medical pro- 
fession's faith in the roentgen examination. 
Therefore, the following vardstick has 
been devised which, if anything, errs on 
the side of severity. The following are 
arbitrarily considered errors: 


TABLE V 


PROGRESSION RATES AND DEATH RATES PER ICO PERSON-OBSERVATION-YEARS AMONG CASES 
OF MINIMAL TUBERCULOSIS OF SPECIFIED ACTIVITY, 
CLASSIFIED BY RACE AND DECADE STUDIED 


Cases of Active 
Minimal Tuberculosis 
Race and Decade 


Studied Progres- 


Son | Death 
White | | 
1926-1935 | 15.8 | 1.3 
1936-1945 Lo Se de X3 
| 
y i 
Negro 
1926-1935 | 20:2 8.1 
1936-1945 | 24.4 8.7 


period, particularly for the Negroes. The 
results are shown in Tables vi-a and vi-s. 

Considering the small size of the groups, 
the number showing a ratio of difference to 
standard error of more than 2 is very 
striking. The lesser degree of significance 
among the death rates is to be expected 
because of the smaller number of deaths. 
The greater significance found among 
Negroes 1s presumably due to the fact that 
in this group treatment has interfered less 
with the natural history of disease. 

The roentgenological interpretation of 
films of minimal lesions as carried out at the 
Phipps Institute has thus been of value in 
estimating prognosis. It appears to have 
been of greater value in differentiating be- 
tween active cases and those of question- 


Tuberculosis of Ques- 


tionable Significance 


| Cases of Inactive 
| Minimal Tuberculosis 
j 


i ———— Lr —— 





Progres- | Progres- | | 
son | Death | sion pe 
rates i | rates Mns 
| | mU 
| | 
: | 
| | 
2.5 | o.7 | 0.7 | — 
3:3 | 0.3 noo | — 
| | 
| | 
3:2 | 2.0 | i20 O.9 
ds | Lo d 928 — 


1. "Inactive" cases which progressed in five 

years. 

. Cases "of questionable clinical signifi- 

cance” which progressed in two years. 

3. “Active” cases which in the absence of 
any treatment did not progress. 

The above three groups constituted the 
“minimal error” in diagnosis. 

4. One must, however, consider the possible 
error concealed in those active cases which 
had treatment and which did not progress. 
No one knows what would have happened 
if they had had vo treatment; therefore, 
such cases as the above must be included 
in order to calculate the “maximal error." 


t2 


The results are shown in Tables vit and 
vin which reveal, as was expected, a con- 
siderable error. This method of approach 
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TaAsaLE VI-A 


SIGNIFICANCE OF DIFFERENCES BETWEEN THE PROGRESSION RATES PER [OO PERSON-OBSERVATION- 


YEARS AMONG CASES OF ACTIVE MINIMAL 


QUESTIONABLE SIGNIFICANCE CLASSIFIED BY SEX AND COLOR 


NENNEN MuR nT — 


TUBERCULOSIS AND MINIMAL CASES OF 





= | Cases of Active Cases of Minimal Tuberculosis | 
| Minimal Tuberculosis ! of Questionable Significance | l 
Sex and Color: Ratioof | | Ratio of | Eero B: | | uud 
| progressions | Progression | progressions | Progression | Difference | ` Error 
| to observa- | rate | to observa- | rate | | i 
|, tion years - | tion years | | | 
White | | | | | 
Male | SRS | 18.8 | 6:365.3 | 1.6 | 4.15 | 4.1 
Female | 25:197.0. | 12 | 14:360.9 | a7 | 2.74 | 2 
Negro | | i | | 
Male | 35:143.8 | 24.3 |. 16:182.7 | 8.8 | 4.66 | 328 
Female | 30:T40.4 | 21 E | 4.0 | 439 1 4.2 
Tage VI-B 
SIGNIFICANCE OF DIFFERENCES BETWEEN THE PROGRESSION RATES PER IOO PERSON-OBSERVATION- 
YEARS AMONG MINIMAL CASES OF QUESTIONABLE SIGNIFICANCE AND INACTIVE CASES OF 
MINIMAL TUBERCULOSIS, CLASSIFIED BY SEX AND COLOR 


| 
i 
1 


Cases of Minimal Tuberculosis: 
Min 


Cases of Inactive 


! of Questionable Significance | imal Tuberculosis i 
Sex and Color: Ratio of | | Ratio of | Errorof | Diff FENCE EE 
i | ANE 2 | Standard 
| progressions | Progression | progressions | Progression | Difference | E 
| to observa- | rate | to observa- . rate | | AE 
| tion years | | tion years | | 
; ; i ; ) 
White | : | | | 
Male | 5:066. 5^ 3 1.6 | $:278.6 1.8 | I.O$ | —0.2* 
Female | 14:360.9 | |  1:264.6 O.4 | I.1O | 2.6 
| | | | | 
Negro | | | | 
Male | 16:182.5 8.8 0:120.8 — | 2.19 | 4.0 
Female : 347 <6 4.0 2:101.8 2.0 1.92 | 1.0 


(significance at 5 per cent level is given by ratio of 1.96). 


is, however, not wholly satisfactory, since 
no allowance is made for the degree of ac- 
curacy which would have been achieved by 
pure chance; e.g, if a roentgenologist 
blindly shuffled the roentgenograms of 
minimal cases into three boxes, he would 
inevitably toss some into the right one. 
Table 1x shows the female white patients, 
classified by a roentgenologist's diagnosis 
and progression. 

The “errors” appear with an asterisk in 


* This is the only case in which the difference in rates contradicts the reentgenologist, and this difference is completely insignificant 


the upper right and lower left corners. 
These errors are not to be compared with 
those expected if roentgen diagnosis had no 
meaning—if roentgenological classification 
had no relation to later progression—in 
short, with the results expected from the 
“blind” roentgenologist. 

To be fair to the Phipps roentgenologist, 
however, the “blind” roentgenologist should 
be forced to have 67 cases diagnosed as 
active, II9 questionable cases, and 73 
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diagnosed as inactive. Since the “blind” 
roentgenologist would assign diagnoses at 
random, each case would have 67 chances 
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The score is merely the percentage of the 
"blind" roentgenologist's errors which the 
Phipps roentgenologist avoided making. 


in 259 of being called active. Thus, of the 
24 cases which progressed in two years, on 


The perfect score is 100 and a score of o is 
no better than chance. A reallysbad diag- 


Tage VII 


ERRORS IN DIAGNOSIS OF SPECIFIED TYPE* AND NUMBER AT RISK,T CLASSIFIED BY SEX AND COLOR 


Inactive Minimal — | Minimal Cases of Ques- Active Minimal | Acces Niama 
~ : . Xe . : ^ = : 7 ivin € 

Cases tionable Significance | Cases Bud: ier 

: | Cases Which Had 


| 
i 
| 
E] H i 
Sex and RM ponte ee rre n t A t Ie RET tI rra Rit i eee Seances al iat ne ee ee ie i 
i 
i 
i 
Í 
i 
| 


Color | Which pro- | Number | Which did | Number | Treatmen : and 
| gressed in | at | gressed in | at | not | at | Which Did Not 
| five years | — risk] | two years | risk] | progress** | — riskif | Progress 

White | | | | 

Male | | 78 | 4 123 | 5 43 | 17 

Female | 1 | 73 | 10 | IIg | 18 | 67 | 24 
| | | | 

Negro — | | | | | | 

Male | o | 39 | 13 | 96 | 19 | 65 1I 

Female | 2 29 | 7 | 4 | 12 | 2 12 

* See description of errors 3 and 4 on page 160. 

+ Number at risk includes only those with a roentgenological follow up. 

** In the absence of any treatment. 

t Number at risk excludes those with inadequate data as to rest. 

Tase VIH 
MAXIMAL AND MINIMAL ERRORS* IN DIAGNOSIS AND PERCENTAGE OF CASES AT RISKT WHICH 
WERE DIAGNOSED ERRONEOUSLY, CLASSIFIED BY SEX AND COLOR 
| | Maximal Errors* Minimal Errors* 
| Cases of Minimal |——— —— — ————— R 
Sex and Color | Tuberculosis at | | Per cent | | Per cent 
| Risk? | Number | of cases | Number | of cases 
| | | at riskt | | at riskT 
White | | | | 
Male | 243 | aI | 12.6 14 | 5.8 
Female 259 53 | 20.0 29 | LT £3 
| | e | | 
Negro | | | | | 
Male 200 | 43 | 21.0 | 32 | 16.0 
Female | 156 | 33 | 21.0 21. X36 


the average one would expect 6.2 nostic method would have resulted in 


(67/259X 24) to be called active. Table x 
shows the results obtained by proceeding 
in this way. The results of the diagnoses 
made by the Phipps roentgenologist and by 
the "blind" roentgenologist, as shown in 
Table x1, can now be compared. 


negative scores. 

For the other groups the Phipps roent- 
genologist did somewhat better on the 
average, as is shown in Table xi. The 
scores for each type of error differ sub- 
stantially from group to group, but the 
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TABLE IX 
CASES OF MINIMAL TUBERCULOSIS OF SPECIFIED ACTIVITY AMONG WHITE FEMALES," 
CLASSIFIED BY PERIOD IN WHICH PROGRESSION OCCURRED 
Cases of Minimal Tuberculosis among White Females 
“Pod in Which Ofiquestions 
Progression Occurred Totalt Active able signifi- Inactive 
cance 

Total 259 67 II9 73 
First two years after diagnosis 24 13 io yh 
Next three years 16 12 4 o 
Not in five years 219 42** 105 72 





* Tables available for other groups at the Henry Phipps Institute. 
+Total does not agree with Table 1 since inadequate follow-up cases (2 years) had to be excluded. 
** Indicates a group of errors. 


TABLE X 
CASES OF MINIMAL TUBERCULOSIS OF SPECIFIED ACTIVITY AMONG WHITE FEMALES* WHICH 


WOULD HAVE BEEN DIAGNOSED BY A “BLIND” 'ROENTGENOLOGIST, CLASSIFIED 
BY PERIOD IN WHICH PROGRESSION OCCURRED 








Cases of Minimal Tuberculosis among White Females Which 
Would Have Been Diagnosed by a "Blind" diio cod 
Period in Which 


Progression Occurred Of question- | 


Total Active able signifi- Inactive 
cance 
Total 259.0 67.0 119.0 79.0 
First two years after diagnosis 24.0 6.2 11.0 6.8 
Next three years 16.0 4.I 7.4 Ass 
Not in five years 219.0 56.7 100.6 61.7 


* Tables available for other groups at the Henry Phipps Institute. 


TABLE XI 
ERRORS MADE BY PHIPPS INSTITUTE AND “BLIND” ROENTGENOLOGIST* IN DIAGNOSING MINIMAL 
CASES OF TUBERCULOSIS AMONG WHITE FEMALES AND “SCORE” OF PHIPPS 
INSTITUTE ROENTGENOLOGIST, CLASSIFIED BY TYPE OF ERROR 


Type of Error 


All types 


Inactive cases which progressed in five years 


Cases of questionable significance which pro- 


gressed in two years 


Active cases which did not progress] 


Errors Made by "Score" 
Roentgenologist (in Percentage) 
Made by Phipps 
Phipps | : “Blind” Roentgenologist 
53 | 79.0 (42 
I 1:3 9I 
IO II.O 9 
42 56.7 26 


i. Tables available for other groups at the Henry Phipps Institute. 


t See description of errors 3 and 4 on page I6o. 
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TABLE XII 
ERRORS MADE BY PHIPPS INSTITUTE AND “BLIND ROENTGENOLOGIST IN DIAGNOSING MINIMAL CASES OF 
TUBERCULOSIS AMONG ALL SEX AND COLOR GROUPS AND "SCORE" MADE BY PHIPPS ROENTGENOLOGIST 
IN DIAGNOSING CASES IN SPECIFIED GROUP, CLASSIFIED BY TYPE OF ERROR 


| Errors Made by e ln TY oe (C 
le by Roentgenologist in Diagnosing Cases 


Type of Error 


i 
i | 
| Roentgenologist | 


in Specified Group 


j 


| | | All sex a PF em 
Phipps | * Blind »$ | and race Male | Female | Male | Female 
| | groups white | white | Negro : Negro 
All types | 162 | 300 | $4 | 51 | 42 | $5 | 55 
cames EM QM ———— i eh tts rene MS ——X———— M ÓÁB RP ———SÀÀ — 
Inactive cases which progressed in | | | | | | | 
five years | 8 | 39b 4 80 | 85 | 91 | 100 | 74 
Cases of questionable significance - | | | | : 
which progressed in two years 34 | £6. | 40 | 60 | 9 | 38 | 23 
] | | | | 
« " - i | i i i i 
Active cases which did not progress* | 12 | 204 | 41 | 41 | 26 | 34 | 40 
* See description of errors 3 and 4 on page 160. 
samples are so small that the differences are Princeton. University or from the Henry 
not statistically significant. Phipps Institute. 
In diagnosing inactive cases the Phipps By both techniques it is clear that a 
roentgenologist's score was four-fifths of considerable error exists in the roent- 


the way from blind chance to perfection, 
but in determining questionable and active 
cases his score was only two-fifths perfect. 
This result represents a good performance 
since the clinical desirability of an active 
diagnosis for a patient with probability 
one-half of progressing makes it inevitable 
that a competent roentgenologist will seem 
to overdiagnose active cases according to 
the definition of error. The earlier tables 
and discussion have shown how useful such 
performance can be clinically, even if it is 
far from perfection. 

The figures from the paper of Birkelo and 
his colleagues! can be reanalyzed on a 
similar "blind" basis. The roentgenologists 
when "scored" as above for re-reading 
roentgenograms get a value of 7o, which, as 
their task was easier, is in every way 
compatible with the results of this study. 
Although the details of this method are 
omitted from this report, they may be ob- 
tained either from Professor John Tukey at 


genologist's estimate of prognosis, but this 
finding in no way detracts from its value, 
as previously demonstrated. 


SUMMARY 


Eleven hundred cases of minimal tu- 
berculosis, representing, with a few minor 
exceptions, all the cases of minimal tu- 
berculosis diagnosed at the Henry Phipps 
Institute for the twenty years, 1926-1945, 
have been classified and followed up. 

This paper has analyzed the results 
from the point of view of the prognostic 
value of the roentgenologist's opinion of 
activity at the time of the first roentgeno- 
gram. Both progression rates and death 
rates indicate that such opinions are of 
great value in determining the type of 
treatment for such cases. 

The error of the roentgenologist has 
also been estimated by two different meth- 
ods on the same roentgenograms. Both 
confirm the recently published opinion 
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that there is a considerable roentgenologi- 
cal error. The technique of comparison 
with the errors of a roentgenologist sorting 
roentgenograms blindly shows that the re- 
sults are much better than those which 
would Me MR expected by chance; in 
particular, the error in the diagnosis of in- 
active minimal tuberculosis has been found 
to be small. 
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VERTEBRAL ANGIOGRAPHY* 


By OSCAR SUGAR, LAWRENCE B. HOLDEN, and CHESTER B. POWELL 


CHICAGO, ILLINOIS 


HILE attempting to perform angio- 

grams by the percutaneous method 
(Shimidzu*, Green and Arana’) occasion- 
ally the vertebral artery has been punc- 
tured instead of the carotid. The informa- 
tion obtained from these accidental verte- 
bral angiograms is sometimes very useful. 
Thus, at our institution a previously un- 
suspected metastatic carcinoma of the 
thalamus has been disclosed (Fig. 2a). In 
another patient, with a traumatic cavern- 
ous-carotid fistula, the extent of collateral 
circulation was demonstrated (Fig. 3b) 
rendering less difficult the decision to ligate 
a carotid artery. 

Recently we subjected a patient (Case 
1v), in whom a ruptured aneurysm was 
suspected, to bilateral percutaneous caro- 
tid arteriography without demonstrating a 
lesion. The desire to study the vessels of 
the posterior fossa in that case led to the 
development of a successful technique of 
deliberate percutaneous vertebral angio- 
graphy. 

ANATOMY 

The vertebral artery is the first branch 
of the subclavian artery. It ascends vertic- 
ally to the foramen transversarium of the 
sixth cervical vertebra, through which it 
passes, to run in the corresponding foram- 
ina of the higher cervical vertebrae, an- 
terior to the emerging cervical nerves. 
After passing through the foramen in the 
transverse process of the atlas, it turns be- 
hind the articular process and lies in the 
groove on the posterior arch of the atlas. 
The artery pierces the atlanto-occipital 
membrane and dura mater to enter the 
skull through the foramen magnum. It lies 
first lateral to, then anterior to, the medulla 
oblongata and joins its fellow from the op- 
posite side at the lower border of the pons 
to form the basilar artery. This passes vent- 


ral to the midline groove of e&t pours to 
divide into its terminal branches at the up- 
per end of the pons. The major intracranial 
branches of the vertebral artery are: 

I. Anterior spinal artery—joining with 
the one of the opposite side to run in front 
of the anterior median sulcus of the spinal 
cord. 

2. Posterior spinal  artery~-coursing 
down the dorsal surface of the spinal cord 
medial to the emerging dorsal roots. 

3. Posterior inferior cerebellar artery— 
supplying the undersurface of the cerebel- 
lum, the medulla oblongata, and part of the 
pons. 

The major intracranial branches of the 
basilar artery are: 

1. Anterior inferior cerebellar artery— 
supplying the undersurface of the cere- 
bellum. 

2. Internal auditory artery— passing in- 
to the internal auditory meatus. 

3. Pontine branches. 

4. Superior cerebellar artery— passing 
around the cerebral peduncle to the upper 
surface of the cerebellum. 

5. Posterior cerebral artery— passing 
parallel to the superior cerebellar artery 
(separated from it by the oculomotor nerve 
and the tentorium cerebelli) to supply the 
basal ganglia, occipital lobe, and the in- 
ferior gyri of the temporal lobe. 

In its first or non-osseous cervical por- 
tion, the vertebral artery lies immediately 
behind the vertebral and jugular veins (and 
the thoracic duct on the left). It lies be- 
tween the longus colli and the scalenus 
anticus muscles. As it passes through the 
transverse processes it is accompanied by 
a venous plexus of vertebral veins and by 
sympathetic nerve fibers. After it leaves 
the foramen of the transverse process of 
the atlas, it lies in the suboccipital triangle 








* From the Department of Neurology and Neurological Surgery, University of Illinois College of Medicine at the Illinois Neuro- 


psychiatric Institute, Chicago, Illinois. 
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before passing through the dura mater. 

The posterior portions of the transverse 
processes of the cervical vertebrae are 
shaped so that they form a virtually un- 
broken column of bone and articular sur- 
fads; whieh for practical purposes, is im- 
penetrable. Anteriorly, however, there are 
gaps between the surfaces of the adjacent 
transverse processes amounting to as much 
as one centimeter, crossed by the inter- 
transverse muscles which cover the verte- 
bral artery and vein as these pass from 
foramen to foramen. Through these spaces 
the vertebral artery may be entered by a 
needle inserted from in front. 


TECHNIQUE 


The entire procedure of vertebral angiog- 
raphy is carried out in the X-ray Depart- 
ment. After suitable premedication the 
patient is anesthetized with sodium pento- 
thal by intravenous drip (0.2-0.5 per cent 
solution) (Teplinskv, Harris, Cassels and 
Sugar*?). This is done in the supine posi- 
tion, on a cart which can be raised or 
lowered at will. An intratracheal tube is in- 
serted. Then, in order to extend the neck, 
two pillows are placed under the upper 
thorax and the head is supported on a 
radiolucent cup or on a board which pro- 
jects horizontally from the end of the cart. 
'The cart is then placed so that the side of 
the patient's head rests against the verti- 
cally placed plate holder of the special head 
unit. Alternatively, films may be taken 
with any horizontally beamed roentgen-ap- 
paratus containing a Bucky grid or with a 
cassette and a Lysholm grid. 

The shaved skin of the neck is cleansed 
with alcohol sponges. The operator’s left 
thumb is placed lateral to the upper margin 
of the thyroid cartilage, pressing firmly 
downward, effectively separating the carot- 
id sheath and its contents from the trachea 
until the transverse process of the fifth 
cervical vertebra is palpated. It is then 
easy to insert the needle through the skin 
and underlying fasciae until it rests on 
bone. The thumb can then be withdrawn, 
allowing the tissues to spring back into 
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place. It is usually easy to palpate the 
lateral extremity of the transverse process 
and the needle point is directed laterally to 
reach this tip for orientation; this 1s also 
done even if the transverse process cannot 
be palpated from the outside. The needle 
point is then shifted medially about a 
centimeter to bring it approximately over 
the region of the foramen transversarium. 
Now, as the needle is cautiously advanced 
the point slips over the anterior superior 
margin of the process yet under the an- 
terior inferior margin of the process above. 
It then passes into the foramen itself, where 
it usually engages the vertebral artery. Oc- 
casionally, the artery is encountered as it 
passes from foramen to foramen. At times 
the needle will pass completely through the 
artery; it should always be withdrawn 
slowly, therefore, in order that this be rec- 
ognized. 

A sharp medium bevel 17-gauge 3 inch 
(8 cm.) straight needle is attached by 
means of a Luer-Lok observation tube to 
a 6 inch (15 cm.) rubber stethoscope- 
tubing, the other end of which is tied to a 
two-way stopcock. This is connected to a 
20 cc. syringe containing a 2.5 per cent 
solution of sodium citrate in water. The 
tubing and needle are filled with the solu- 
tion prior to insertion through the skin to 
minimize the dangers of clot formation in 
the needle and air embolism. When the 
vertebral artery is entered there is a rush 
of bright red blood into the observation 
tube. If permitted, this blood will push its 
way into the syringe with sufficient force 
to expel the plunger. When venous chan- 
nels are encountered, no such rush or pres- 
sure occurs. If, for some reason, the injec- 
tion is not made immediately after blood 
is encountered, it may be necessary to re- 
move the needle and irrigate it before re- 
insertion. 

When the artery has been encountered 
and the needle tip properly secured by the 
fingers of the operator, the assistant re- 
places the citrated solution with a syringe 
containing 20 cc. of a 35 per cent diodrast 
solution (using the two-way stopcock). The 
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stopcock is opened to make sure the needle 
is still in the vessel and the contrast medi- 
um injected as rapidly as possible. The sig- 
nal for exposing the film is given by the 
assistant making the injection at the mo- 
ment when all of the dye has left the syr- 
inge (§ cc. remain in the tubing). The 
svringe 1s exchanged for another containing 
either citrate or physiological saline solu- 
tion, and the needle and tubing kept 
patent bv slow injection of the solution. 
Meanwhile, the roentgen technician re- 
moves the exposed plate, inserts another, 
and changes the position of the tube for a 
stereoscopic film. The second injection 1s 
now made. Ifa phlebogram is desired a third 
film 1s exposed, with a delay of four to six 
seconds between injection and exposure. 
Obviously, fewer injections and less total 
contrast medium would be needed with ap- 
propriate rapid plate changers. 

It is usually possible to make some 
changes in the position of the patient's 
head and neck after the needle is in place 
without disengaging the artery. Therefore, 
if an anteroposterior view is desired, the 
plate holder is shifted and placed under the 
head (or the head moved onto the plate 
holder). The timing for film exposure is 
altered,* and the plate 1s exposed at the 
end of the injection just as with the lateral 
views. The position of the roentgen tube 
and the plate varies depending on the type 
of anteroposterior view desired. Axial, true 
anteroposterior and occipital views reveal 
different aspects of the vertebral circula- 
tion (Fig. 1d and 6c).1 

It is possible to do carotid and vertebral 
angiography one after the other, especially 
in search of an aneurysm EN cannot be 
localized clinically. Up to six injections 
(120 cc.) of diodrast have been used with- 


* The technical data for these i ood are as follows: (a) 
Lateral exposures: $5 kv., 100 ma., 0.5 second. (b) Axial or oc- 
cipital exposures: 75 kv., 100 ma., 1.25 second. The head unit was 
specially devised at the Universtiy of Chicago, and uses a G.E. 
tube, fixed tube-casette holder distance of 56 inches, and Potter- 
Bucky diaphragm. 

t Because the rubber intratracheal tube is radiopaque, it is 
better to use a plastic intratracheal tube for angiography in case 
anteroposterior views are desired. 
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out harm. There 1s enough time between 
the two sets of injections to prevent over- 
loading of the circulation with diodrast. 
Patients with obvious kidney damage have 
not been subjected to arteriogra s yet 
and the limits of tolerance are unknown» 

When the films have been made the 
needle is withdrawn from the neck and a 
gauze held over the puncture wound with 
firm pressure and taped into place. The 
anesthesia is discontinued, the patient ex- 
tubated, and returned to his bed, where the 
usual post-anesthetic watch is kept. An 
ice collar mav be applied to the neck for 
swelling and codeine given for pain when 
the patient awakens. Ordinarily, these in- 
conveniences are not encountered. 

Figure 1a demonstrates a normal verte- 
bral arteriogram seen from the side. Almost 
inevitably, the petrous bone and mastoid 
air cells obscure much of the circulation, 
but the following vessels can be demon- 
strated. In the neck is seen the cervical por- 
tion of the vertebral artery, usually straight 
in the foramina transversaria to the level 
of Cs where there is a bend in the trans- 
verse plane before the vessel passes later- 
ally to go through the atlas. Emerging 
from the first cervical transverse process 
the vessel has another lateral bend before 
it enters the cranium. The course within 
the head follows the clivus, diverging from 
the bone at the dorsum sellae to divide into 
the terminal posterior cerebral arteries. 


Just after passing through the foramen 


magnum, the posterior inferior cerebellar 
artery can be seen arising with a con- 
voluted first portion. Just before the pos- 
terior cerebral arteries are formed may be 
seen the superior cerebellar artery, paral- 
leling the cerebral vessel in the first part of 
its course. The smaller vessels seen in the 
upper portions of the posterior fossa and 
in the region of the occipital lobes are 
branches of these larger vessels. Fre- 
quently, with proper timing (Fig. 2b and 
£) a haze of small vessels can be seen arising 
from the basilar-vertebral system, running 
forward into the thalamus. The main ves- 
sels of this group are the posterolateral 
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Fic. 1. Normal vertebral angiograms. (a) Normal vertebral arteriogram (lateral projection). (b) Normal 

vertebral arteriogram, with communication to the internal carotid artery. Note the needle point entering 
the vertebral artery. (c) Normal vertebral phlebogram. (d) Normal vertebral arteriogram (occipital view) 
showing, on left, communication with carotid system. 
The following abbreviations are used for all the figures: a—aneurysm; 2.c.a.—anterior cerebral artery; 
b.a.—basilar artery; c.v.—cerebellar veins; 7.c.¢a.—internal carotid artery; 7.c.v.—1nternal cerebral vein; 
m.c.a.—middle cerebral artery, 5.c.2.— posterior cerebral artery, p.c.v.—posterior cerebral veins, p. comm. 
a.—posterior communicating artery; p./.c.¢.—posterior inferior cerebellar artery; p./.24.— posterior tha- 
lamic arteries; s.c.¢.—superior cerebellar artery; s.7.— sinus rectus; v.2.—vertebral artery. 


(thalamogeniculate) and  posteromedial arteries may fill (Fig. 3b and 1a). Under 


(thalamoperforating) branches of the pos- 
terior cerebral artery. Occasionally, the 
posterior communicating artery and por- 
tions of the middle and anterior cerebral 


circumstances as yet unclear, there 1s some- 
times retrograde filling of an opposite ver- 
tebral artery (Fig. 5b); at other times 
there is filling of the internal carotid artery 
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(Fig. 6d) by reflux, apparently from the 
circle of Willis. 

The venous return from the vertebral in- 
Jection finds its way into the posterior cere- 
bral cortical veins (which empty into the 
superior sagittal sinus) as well as into the 
internal cerebral vein and the straight 
sinus (Fig. 1c) 

While a variety of other views of the 
vertebral-basilar system may be taken, the 
most valuable adjuncts to the routine 
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basilar artery. The lateral pontine and 
other vessels which come off at right angles 
are not visible in this film. Occasionally, 
this view allows visualization of the reflux 
into the contralateral vertebral auge uy 

Figure 1b shows the tip of the endi 
the vertebral artery and gives some idea of 
the angle of incidence. 

Ihe following case histories indicate 
some of the uses to which vertebral arterio- 
graphy might be turned. 





Fic 2. (a) Vertebral arteriogram showing thalamic metastasis (m). (b) Normal arteriogram showing the 
thalamic blood supply, for comparison with the vascularity of (a). 


lateral exposures appear to be the occipital 
and axial views. In the former (Fig. 1d) there 
is a somewhat blurred tree-like structure, 
showing filling of both posterior cerebral 
arteries and their branches in the cerebrum. 
The cephalad portion of the vertebral 
artery and the basilar artery can be seen, 
somewhat foreshortened. In this particu- 
lar film, there arises from the left poste- 
rior cerebral artery a small short vessel 
passing downward to empty into a large 
artery which appears to pass further down- 
ward to cross the superimposed vertebral 
artery. These structures can also be seen in 
a lateral view (Fig. 1b) and almost certainly 
represent the posterior communicating and 
internal carotid arteries. The axial view 
(Fig. 6c) gives an excellent view of the 


Case 1. F. F. (Hosp. No. 107027), a white 
male laborer, aged forty-nine, was hospitalized 
because of occipital and frontal headaches, 
numbness and weakness of the left arm and 
difficulty in walking, all of two weeks' duration. 
He had been constipated for years and five 
months prior to hospitalization had had bloody 
stools for two or three days. Occasionally 
nausea was present during the development of 
his neurological symptoms. 

Examination on August 28, 1946, revealed 
some dullness on percussion at the left lung 
base, musical wheezes at the left apex, and ex- 
piratory wheezes over the right upper lung. 
The abdomen appeared normal, and no pecu- 
liarities were found on rectal examination. 

Neurological study showed dilatation of the 
right pupil, bilateral blurred disc margins, 
hemiparesis on the left with hyperactive tendon 





reflexes, incoordination of arm and leg move- 
ments, and falling to the left in. Romberg's 
position and in walking. There was a question- 
able Babinski sign on the left. Routine blood 
count, serology, chemistry and urinalvsis were 
nggsmÉr enc. Roentgenograms of the chest 
were reported as indicating an old healed tu- 
berculosis with densities suggestive of meta- 
static malignancy. 

On September 3, 1946, a right carotid angio- 
gram was attempted. When the films were de- 
veloped (Fig. 2a), it was seen that the cerebral 
circulation was injected by way of the vertebral 
artery. Most of the vessels of the posterior fossa 
are obscured. The anterior half of the basilar 
artery is seen, branching to give off the right 
superior cerebellar and posterior cerebral 
arteries. The posterior communicating artery 
is filled, and shadows of both anterior cerebral 
arteries are seen, one definitely anterior to the 
other. Arising from the region of the basilar 
termination is a single vessel passing upward to 
the region of the thalamus, where it breaks up 
into a circumscribed circular mass of minute 
blood vessels. On September 6, 1946, a right 
fronto-temporo-parietal bone flap was turned 
down revealing tense dura mater but with con- 
siderable fluid in the subarachnoid space. Then 
parietal and temporal areas were needled, but 
no tumor was encountered. A decompression 
was left, the temporal horn filled with air, and 
films taken later which showed shift of the 
third ventricle to the left, with the occipital 
horn on the right in good position. Postopera- 
tively there was left hemiplegia. Roentgen 
therapy was begun on the sixth postoperative 
day, but the patient developed bronchopneu- 
monia and died on September 17, 1946. 

Autopsy revealed bronchopneumonia, old 
healed tuberculosis of the lungs, and carci- 
noma of the rectum with metastases to the 
regional nodes, cecum, spleen, kidney, adrenals, 
pancreas, stomach, lungs and brain. Sections 
through the brain showed metastases in the 
right frontal and parietal lobes, left cerebellar 
hemisphere, pons, and there was a metastasis 
(3 cm. in diameter) in the right thalamus, 
pushing the internal capsule to the right. This 
is undoubtedly the mass shown in the arterio- 
gram in Figure 2a. Microscopic study showed 
adenocarcinoma. 


Case 11. W. H. was only five years old when 
he fell while holding an open knife, the blade 
entering his left lower lid. There was bleeding 
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from the wound, and protrusion and edema of 
the orbital contents. Vision was not 1mpaired. 
The swelling fluctuated intermittently, until at 
the age of eight he was struck again in the eye, 
causing an increase in swelling. This progressed 
during the next two years. He was examined at 


Fic. 3. Case 11. Carotid-cavernous fistula. (a) Carot- 
id arteriogram. ¢.s.—cavernous sinus; 5.0.0.— 
superior ophthalmic vein; a.v.—angular vein. (b) 
Vertebral arteriogram. 


the age of ten at the Illinois Eye and Ear In- 
firmary, where a diagnosis of pulsating exoph- 
thalmos was made. He was transferred to the 
Illinois Neuropsychiatric Institute (Hosp. No. 
irae), 
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Examination of this ten year old colored boy 
showed protrusion of the contents of the left 
orbit with a pulsating mass in its superior por- 
tion. A bruit could be heard here. The left side 
of the forehead was crossed by tortuous dilated 
blood vessels, compression of which caused 
swelling of the left orbital contents. The angular 
vein was especially prominent. The conjunctiva 
of the left eye was engorged. Vision was 20/20 
in each eye. Because it was impossible to tell 
which vessels were involved arteriography was 
suggested. On June 20, 1947, diodrast was in- 
jected into an artery in the neck in an attempt 
to do carotid angiography. Roentgenograms 
showed (Fig. 3b) filling of the vertebral and 
basilar system, with marked dilatation of the 
communicating vessels allowing filling of the 
anterior cerebral and middle cerebral arteries. 
Because of difficulty in finding the carotid 
artery, the boy was taken to the operating 
room where the carotid vessels were surgically 
exposed; he was then returned to the Roentgen 
Department where the common carotid artery 
was injected with diodrast. The films now taken 
showed (Fig. 3a) filling of the internal carotid 
artery as far as the sella turcica. Here the con- 
trast medium is seen to pass into the cavernous 
sinus and the superior ophthalmic vein and out 
into the facial and angular veins to fill (ulti- 
mately) the superficial temporal and frontal 
veins. It was then clear that this was a classical 
traumatic carotid-cavernous fistula and that 
there was adequate circulation for the anterior 
half of the brain through the basilar system. On 
June 24, 1947, both the internal and the ex- 
ternal carotid arteries on the left were again 
exposed and separately ligated, causing disap- 
pearance of the bruit, thrill and pulsation. The 
next day there was again some slight thrill and 
bruit over the eye, but this was no longer evi- 
dent in the forehead. The boy was sent home on 
the eighth postoperative day. He was seen last 
on March 18, 1948. There was still a slight 
proptosis with mild bruit audible over the eye. 
This could be obliterated by compression of the 
right (contralateral) common carotid artery. 
There was no evidence of glaucoma and no 
visual disturbance. He had no pain and it was 
agreed that no further therapy was needed, at 
that time. 


Case rrr. S.Mc., a housewife, aged fifty-two, 
was a known diabetic for over a year. She was 
also known to have benign essential hyperten- 
sion. Three weeks before hospitalization she be- 


gan to vomit several times a day, had some 
difficulty in talking, was unable to walk, and 
gradually lost urinary sphincter control. 

Examination on admission on March 20, 1948 
(clinic No. 339047) revealed blood pressure of 
160/110. The heart was enlarged to —Q (| 
electrocardiogram showed an abnormal tracing 
compatible with chronic cardiac disease. Other 
than an arteriovenous ratio of 1:2 in the fundi, 
there were no signs of arteriosclerosis. There 
was mild nystagmus on lateral gaze. Hypal- 
gesia of the cornea and face on the right and of 
the left side of the body below the face was 
present. Mild hemiparesis with spasticity was 
found on the right side, including a right central 
facial weakness. The tendon reflexes on the right 
were increased and the Hoffman's and Babin- 
ski’s sign were present on the right. Spinal 
puncture revealed no abnormalities of pressure 
but the protein was slightly elevated to £o mg. 
per cent. Because of the bilaterality of symp- 
toms, arteriography was suggested. 

On April 2, 1948, the right vertebral artery 
was Injected percutaneously with diodrast and 
roentgenograms taken (Fig. 4). The vertebral 
and basilar arteries are quite narrow compared 
to normals (Fig. 1b and 2b), and the acute 
bends of the normal vessels are opened out. 
There are irregularities of diameter of the ex- 
tracranial portion of the vertebral artery. The 
Intracranial branches are sparse and the 





Fic. 4. Case mr. Vertebral-basilar arteriosclerosis. 
Note narrowed and irregular contours compared 
with those of Figures 1, 2b, 3b. 


terminal vessels exceedingly tenuous. These 
findings are considered to be compatible with 
arteriosclerosis of the vertebral-basilar system. 

During the next few weeks the hypalgesias 
diminished, the right hemiparesis grew less, a 
a syndrome appeared, only to 
dfsappear again by the time of discharge. The 
diagnosis at discharge was encephalopathy due 
to brainstem arteriosclerosis. 


Case iv. E.B., a housewife, aged thirty- 
eight, had severe headaches and stiff neck fol- 
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with 96 mg. per cent total protein. Skull and 
chest films and routine laboratory studies were 
normal. On October 25, right cerebral angiog- 
raphy was done by the percutaneous technique 
under pentothal anesthesia; no vascular 
anomaly was disclosed. On October 29, angiog- 
raphy of the left common carotid artery simi- 
larly proved to be normal. Two days later, 
while expelling a bowel movement, she had a 
seizure followed by Cheyne-Stokes respiration 
and coma. Lumbar puncture yielded bloody 
fluid at a pressure of over 600 mm. water. 





Fic. 5. Case rv. Basilar aneurysm (E.B.). (a) f.A.—frontal horn; 4.4.—temporal horn. (b) Stereoscopic view; 
showing both vertebral arteries. The aneurysm is less clearly disclosed below the auditory meatus. 


lowing the birth of her second child five years 
before she was hospitalized. She was otherwise 
well until October 7, 1947, when she was found 
comatose and moaning in the bathroom. She 
was taken to another hospital where spinal 
fluid pressure was 400 mm. water and numerous 
red blood cells were found in the fluid. Punc- 
tures were repeated twice daily and she im- 
proved, talked, and her headaches diminished. 
She was transferred to the Illinois Neuropsy- 
chiatric Institute (clinic No. 334325) on October 
22, 1947. There was some residual nuchal 
rigidity and there was weakness of the left 
lower face and left leg, with absence of ab- 
dominal reflexes on that side. There were 
Babinski's signs on both sides. She seemed to be 
somewhat dull and confused. Lumbar puncture 
pressure was 170 mm. of xanthochromic fluid 
with positive Pandy's test and no cells, and 


Fifteen cubic centimeters were removed slowly, 
reviving the patient, who began to cry with 
headache. Later, electroencephalography was 
done, showing diffuse irregular slowing in all 
leads, with some 4—7 per second activity in only 
the left hemisphere. In the ensuing days she 
became more lucid and complained less. On 
November 17, neurological study showed slight 
lower left facial weakness. Air conduction was 
not now better than bone conduction on the 
right, and Weber's test lateralized to the right. 
The left abdominal reflex was depressed. Aside 
from some confusion there were no other neuro- 
logical signs. She began to become irrational. 
Because of the possibility that the bleeding 
might be from a tumor not previously visualized 
and because the angiograms showed upward 
curving of the callosal arteries, pneumo- 
encephalography with helium was done under 
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pentothal anesthesia. The films showed gen- 
eralized dilatation of the ventricular system 
without filling of the subarachnoid spaces. She 
became more and more confused and had to 
be sedated with paraldehyde. On November 25, 
1947, it was decided that vertebral angiography 
should be done. This was done, for the first 
time deliberately, by the percutaneous method. 
Stereoscopic films (Fig. $a and sb) show 
residual gas in the tips of the dilated anterior 
and temporal horns. Posterior to the dorsum 
sellae is seen a bilobed mass at the level of the 
acoustic meatus, continuous with the basilar 
artery both anteriorly and posteriorly. The 
posterior cerebral artery crosses the gas shadow 
in the temporal horn and above this can be seen 
the filagree of fine thalamic vessels. In Figure 
5b both vertebral arteries can be seen, indicat- 
ing reflux from the basilar artery. Stereoscopic 
visualization clearly indicates the dilatation is 
in a portion of the basilar artery. It was decided 
that this lesion would not be amenable to surgi- 
cal attack. 

In the fortnight which followed, she was ir- 
rational, incontinent, and had to be spoon fed. 
She gradually improved, could sit in a chair, 
became continent and more coherent, and was 
discharged on December 9, 1947. She was most 
recently seen in the out-patient clinic on May 
13, 1948. She had been walking but with diff- 
culty. She complained of mild headache and 
pain over the left eye. There was spasticity and 
increased reflexes on the left and some left lower 
facial palsy. Bilateral Babinski’s signs per- 
sisted. She was eating well and seemed content. 


Case v. C.W., a white housewife, aged forty- 
one, was admitted to the Illinois Neuropsy- 
chiatric Institute (clinic No. 337105) for evalua- 
tion of intracranial pathology on January 26, 
1948. Five years earlier, she had had a dizzy 
spell, had fallen, but was not unconscious. 
Strabismus was found. Lumbar puncture was 
reportedly normal. After two weeks she re- 
covered and remained well for the next two 
years except for frequent headaches. She then 
had sudden onset of unconsciousness which 
lasted for six hours and lumbar puncture 
yielded bloody fluid. During the next thirteen 
weeks she had repeated episodes of unconscious- 
ness, confusion, disorientation, with urinary 
incontinence and right-sided paralysis. She 
gradually regained the use of her sphincters and 
had sufficient recovery to be able to walk with 
assistance. Difficulty in speaking arose about 
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this time but it also improved. Three months 
before admission the right-sided weakness re- 
turned with urinary incontinence and increase 
in speech difficulties. There were also frequent 
outbursts of crying. 

Examination revealed a mar ic 
hemiplegia with hyperactive tendon reflexes, 
Babinski’s sign and absent abdominal reflexes 
on the right. The left lower extremity was also 
weak, with exaggerated deep reflexes, ankle 
clonus and Babinski’s sign. There was bilateral 
tremor at rest. The left pupil was larger than 
the right but reacted well to light and in con- 
vergence. The extraocular muscle movements 
were normal. She was unable to speak when 
excited and was easily moved to tears or 
laughter, often inappropriately so. Blood counts, 
blood chemistry, serology, urinalysis and plain 
skull films were normal. Electroencephalogram 
showed a mildly slow record with no evidence 
of localized disorder in the accessible cortex. 
On January 29, 1948, a left carotid arteriogram 
was attempted, but fortunately the left verte- 
bral artery was injected instead. This revealed 
(Fig. 6a) a huge aneurysm at the end of the 
basilar artery. The circulation appeared other- 
wise normal. Study of the stereoscopic arterio- 
grams and of the phlebogram (Fig. 6b) failed 
to reveal the exact point of origin of the out- 
pouching. It was felt that a carotid angiogram 
might shed some light on this. This was done by 
the percutaneous method on the left side on 
February 4, 1948. The intracranial circulation 
appears (Fig. 6d) normal except that the first 
portion of the left posterior cerebral artery and 
posterior communicating artery is pushed up- 
ward leaving a large clear space behind the sella 
turcica which corresponds well to the region of 
the aneurysm. The patient recovered readily 
from this procedure and was discharged on 
February 13, 1948, in care of her family. 

In later reviewing this case it was felt that 
there was a remote possibility that the neck 
of the aneurym might be clipped. The patient 
was, therefore, readmitted on April 3, 1948. 
She lay in bed, unable to control her emotions 
and displayed pathological laughing and crying. 
There was dysarthria, right hemiparesis with 
increased tendon reflexes, clonus and Babinski’s 
sign. There was increased tendon reflex activity 
in the left leg with clonus and Babinski’s sign. 
Sensation was intact. The left pupil was larger 
than the right. Anteroposterior vertebral angiog- 
raphy had been requested to visualize more 
clearly the point of origin of the aneurysm. On 
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Fic. 6 Case v. Basilar aneurysm (C.W.). (a) Vertebral arteriogram (lateral view). (b) Phlebogram, with dye 
still in aneurysmal sac. (c) Vertebral arteriogram (axial view). The arrow marks the site of junction with 
the right vertebral artery, not shown in this film. (d) Carotid arteriogram (lateral view) Note pushing 
upward of first portion of left posterior cerebral and posterior communicating arteries. 


April 10, 1948, the left vertebral artery was 
deliberately injected percutaneously with the 
patient's head lying on the plate holder in such 
a way that an axial view could be taken. To 
avoid excessive shadow, a plastic intratracheal 
tube used instead of the conventional 
rubber tube. Because of the density of the basal 
structures, 1t was felt expedient to use thoro- 
trast (12 cc.) for one, and diodrast for the other 
of the stereoscopic films. Both gave good con- 
trast. Figure 6c shows the needle entering the 
left vertebral artery which is convoluted where 


Was 


it enters the skull. The basilar artery is of a 
reversed S-shape and at its terminus 1s the 
rounded aneurysm, from which arise the pos- 
terior cerebral and posterior cerebellar arteries 
of the right side. In the stereoscopic plate 
(which is not shown) the cephalad 2 cm. of the 
right vertebral artery is also filled, by reflex. 

[t was then apparent that there was little to 
be done in the way of therapy. The following 
morning the patient rather rapidly became 
cyanotic and restless but not confused, and was 
able to ask for water. The left pupil was more 


e 
176 Oscar Sugar, Lawrence B. Holden and Chester B. Powell oO 


dilated. The blood pressure gradually fell, the 
temperature rose and the pulse became weaker. 
Lumbar puncture revealed clear colorless fluid 
with 80 mm. fluid pressure, no cells, and nega- 
tive Pandy’s reaction. Rales developed in both 
lungs in spite of oxygen and chemotherapy and 
she died in the morning of April 13, 1948. 
Autopsy revealed extensive bilateral broncho- 
pneumonia. Gross examination of the brain 





Fic. 7. Case v. Basilar aneurysm (C. W.). Photo- 
graph of base of brain at autopsy showing aneurysm. 


revealed a firm rust-colored walnut-shaped 
mass about 3 cm. in diameter (Fig. 7). It lay 
anterior to and tended to compress the more 
cephalad portion of the pons, which in turn 
surrounded the posterior superior surface of the 
mass. Rostrally, the lesion extended to within 5 
mm. of the pituitary stalk. The basilar artery 
entered slightly (2-3 mm.) to the right of the 
middle of the lesion. About 1 cm. to the right of 
this point of entry there was another artery 
which appeared to arise from the bulbous mass 
and immediately divided into the posterior 
cerebral and anterior superior cerebellar ar- 
teries. Also arising at this point was a thin band 
of tissue which traversed the right side and 
anterior aspect of the mass to reach the 
posterior communicating artery on the left, 
about I cm. posterior to the origin of the left 


optic tract. À probe passed up the basilar artery 
entered the terminal mass. The entire region 
has been kept as a gross museum specimen, so 
sections are not available. 


DISCUSSION 
Although Egas Moniz!’ introduced caro 


id angiography in 1927, he was loath to 
inject the vertebral arteries because of the 
physiological importance of the medulla 
oblongata and because of the difficulty in 
exposing the vertebral artery. When, in 
1933,??! he compiled data from 600 arteri- 
ograms in his files, he noted 5 cases in which 
the basilar, posterior cerebral, and even 
cerebellar arteries were filled. Moniz 
thought this occurred by retrograde filling 
down the carotid into the subclavian and 
vertebral arteries. In none of the figures 
presented in his monograph of 1940"? is the 
cervical portion of the vertebral artery 
seen, although the basilar and carotid sys- 
tems are well filled. It seems much more 
probable that the flow was through the 
posterior communicating vessels (see also 
Fig. 1b). None of these patients was in- 
jured by the procedure, so it was felt safe 
to investigate the posterior fossa deliber- 
ately. Direct vertebral exposure and ın- 
jection appeared to be too difficult and un- 
certain, so Moniz, Pinto and Alves?! intro- 
duced the technique of retrograde injection 
into the subclavian artery. This vessel was 
exposed by incision parallel to and above 
the clavicle. Injection of 14 cc. thorotrast 
was made against the flow after temporary 
occlusion of the peripheral part of the ves- 
sel. This allowed visualization of the carot- 
id and vertebral vessels on the right, and 
of the vertebral on the left. His figure 87 
(1940)? shows upward displacement of the 
superior cerebellar and posterior cerebral 
arteries by a posterior fossa tumor.* 
Olivecrona (1935)? succeeded in inject- 
ing the exposed vertebral artery directly. 
Berczeller and Kugler! described a tech- 
nique based on cadaver dissection, with in- 
jection of the vertebral artery as it passes 


* This is the same figure as is shown in the articles in 193370! 
with Pinto and Alves. The displacement is not marked in the 
reproductions and is not as impressive as that of Shimidzu's case.?" 





from the transverse process of the atlas. 
Thev suggested that the artery could be 
injected at this locus at the time of suboc- 
cipital exploration; films taken in the op- 
eratinggggom could then be used for orien- 
tasifbn of Va operator.* Unfortunately, no 
clinical examples are given, nor is there 
evidence that this operative approach was 
used in a living patient. 

Shimidzu (1937)" was successful in in- 
jecting the subclavian artery percutane- 
ously in a modification of Moniz's idea of 
retrograde filling of the vertebral artery. 
Sjóqvist?* was dissatisfied with the results of 
retrograde filling, but with direct exposure 
of the vertebral artery at its entry into the 
transverse process of C, he had better suc- 
cess. In each of 8 instances, To cc. of thoro- 
trast were injected, with good filling in 6 
cases. Three of these were normal. One 
showed displacement of the basilar artery 
in a case of cerebellopontine angle tumor. 
This could not be considered diagnostic, 
however, for in another case of similar dis- 
placement operation failed to disclose a tu- 
mor and it was concluded that the marked 
curvature might well be an anatomical var- 
iation. In the last case, ventriculogram in- 
dicated tumor of the fourth ventricle in a 
seven year old boy. At operation no tumor 
was seen, but a vessel between the tonsils 
was interpreted as a vascular malforma- 
tion. An arteriogram appeared to confirm 
this and the vertebral artery was tied off 
in the neck. Symptoms recurred and re- 
operation revealed medulloblastoma. Even- 
tual autopsy disclosed no signs of vascular 
malformation. 

In 1940, Takahashi? described a per- 
cutaneous technique for vertebral injec- 
tion, apparently done under local anes- 


* This has been done successfully by Dr. A. Ecker of Syracuse 
(personal communication). 

t The needle was inserted through the omoclavicular trigone 
towards the palpable pulsation of the subclavian. The injection 
of 7-8 cc. of thorotrast was made after an assistant occluded the 
axillary artery in the axilla. Figures are shown of increased vascu- 
larity having its origin in a superior cerebellar artery in a thirty 
year old male with a meningothelioma under the right tentorium 
and of pushing upwards of the posterior cerebral artery and 
basilar artery tip by a pontine tumor in a nineteen year old male. 
In both of these autopsy confirmed the vascular changes in the 
tumor. 


2 Vertebral Angiography 
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thesia. À horizontal line was drawn 4 cm. 
below the thyroid incisura. Where the caro. 
tid pulsation crossed this line was taken as 
a point overlying the vertebral artery. A 
line was drawn from here to a point on the 
clavicle 2 cm. lateral to its inner end, and 
this line was taken as the line of the verte- 
bral artery. À needle attached to a syringe 
was inserted over this line and, at a depth 
of 3.5-4.5 cm. the artery could be encoun- 
tered and recognized by blood pushing into 
the syringe. Four to § cc. of thorotrast 
were injected and lateral or anteroposterior 
films taken immediately. This procedure 
was felt to be without danger, although 
more difficult than percutaneous carotid 
arteriography. Irritation of the vagus to 
cause vomiting is the only complication 
mentioned. A vertebral arteriogram 1s 
shown which has filling of the entire intra- 
cranial circulation in a woman, aged 
twenty-eight, with complete occlusion of 
the common carotid arteries from thrombo- 
angiitis obliterans (proved by biopsy and 
autopsy findings.) 

This percutaneous technique was 
thought by Kravenbühl (1941)? to be too 
complicated and uncertain, so he used 
Moniz's open subclavian retrograde tech- 
nique. A case of aneurysm at the junction 
of the posterior cerebral and posterior com- 
municating vessels is described, and the 
arteriogram shown. In this case, carotid 
angiography had failed to disclose the vas- 
cular abnormality responsible for left 
oculomotor palsy and subarachnoid hem- 
orrhage in a forty-five year old man. 

The first reported instance of vertebral 
angiography in the United States is that of 
King (1942), who injected 10 cc. of thoro- 
trast into the exposed vertebral artery, 
using a right-angled needle. The patient, 
aged forty, had subarachnoid bleeding 
complicating central nervous system syph- 
ilis. A bulbous end was thought to be dis- 
closed at the cephalad tip of the basilar 
artery, and it was speculated that this 
might be an aneurysm (actually it is a 
normal configuration; see Figure 2b for a 
comparable finding). 
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The long dearth of reports during World 
War II ended with that of List, Burge and 
Hodges in 1945. They used Moniz's tech- 
nique for vertebral visualization in 6 pa- 
tients during the three year period covered 
by their paper. Tracings of the vessels are 
shown, but no reproductions of films or 
cases reported. List (1946)'* was dubious 
about percutaneous vertebral angiography 
because of the small size and deep position 
of the vessel. In the discussion of this paper, 
Freeman’ mentioned visualization of the 
vertebral circulation by injections made 
through skin puncture.* 

Lowman and Dof still considered 
(1945) open techniques the only possible 
means for introduction of contrast medium 
into the vertebral-basilar system. Poppen 
(1948)? used the Moniz technique for ver- 
tebral angiography but mentioned per- 
cutaneous injection into the subclavian 
artery when this arched high above the 
clavicle. 

Radnerf has described a technique in 
which a rubber catheter is inserted into the 
radial artery and moved under fluoroscopic 
control until the tip is opposite the opening 
of the vertebral artery. Diodrast is then in- 
jected to obtain a vertebral angiogram. 
This entails sacrifice of the radial artery, 
but this is considered of little consequence 
in view of the rich collateral circulation at 
the elbow. 

It appears to us that the percutaneous 
technique described above is simpler and 
less liable to error than that of Takahashi. 
It offers the usual advantages of a percuta- 
neous technique--lack of operative pro- 
cedure, ease of repetition, less total time 
consumed, as well as the usual disadvan- 
tages of a “blind” injection —extravasations 
of contrast medium, invisible hemorrhages, 
difficulty in finding the vessel. Even the 
open methods are not always productive 
of good end results (Sjóqvist). In experi- 
enced hands by the percutaneous method 
the probability of obtaining good visualiza- 

* He states (1938, personal communication) that these were 
not deliberate vertebral injections. 

T Radner, S. Intracranial angiography via the vertebral artery. 


Preliminary report of a new technique. Zeta radiol., 1947, 35, 8 38- 
842. 
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tion is high. We have not attempted to 
make these injections under local anes- 
thesia, although this could be done after 
infiltration of the regions involved, just as 
percutaneous carotid arteriogrz have 
been done. The experience is doubtle* 
distressing one and, in the past, we have 
found it preferable to do carotid angio- 
grams under general anesthesia (after 
having tried them under local anesthesia 
as well). 

In the more than 20 successive deliberate 
vertebral angiograms done here, failure to 
fill the vertebral artery has occurred onlv 
twice. In each of these early attempts, the 
failure was due to lack of appreciation of 
the venous character of the blood entering 
the observation tube. It did not rush back 
into the tube and had to be aspirated. In 
each case injections were made and films 
exposed. In each, the vertebral veins and 
their cervical tributaries are seen. Since 
then, injections have not been made until 
bright red blood with good pressure has 
pushed its way into the syringe-needle 
system. 

There have been two instances of urti- 
carial reaction to diodrast following the in- 
jections, in spite of absence of reaction to 
an intravenous test dose of § cc. These re- 
sponding readily to ephedrine sulfate. Ex- 
travasation of diodrast due to improper 
placement of the needle or movement of 
the patient has occurred. This has caused 
no great difficulty and later roentgenograms 
show the dye is soon taken up from the ex- 
travascular tissues. There have been no 
hemorrhages or hematomas recognized, 
although these might well be present and 
not disclose themselves. 

One patient subjected to vertebral angiog- 
raphy as a part of a complete diagnostic 
survey for intractable headache, developed 
a brachial plexus root neuralgia. During 
the needling for the artery in this early case, 
the needle was passed lateral to the trans- 
verse process in attempting to find its tip; it 
was also passed caudallv from its locus on 
the bone in attempting to find the artery 
below the transverse process. In so manipu- 
lating the needle, it was obvious that a 
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nerve root had been struck, for there was 
twitching of the deltoid muscle. The com- 
plaints of the patient postoperatively seem 
to be out of proportion to the trauma 
and ms, possible that a large psvcho- 
geffic factor is exaggerating the neurop- 
athy. Since this time, however, it is 
considered unwise to direct the needle 
caudally in trying for the vertebral artery. 
Actually we have found it is more difficult 
to inject the artery low in the neck and our 
best and easiest injections have been made 
above the fifth cervical transverse process. 
By always passing the needle in a cephalad 
direction, one is less likely to strike the 
cervical nerve roots which are given some 
protection by the superior anterior ledge of 
the transverse process. 

It is theoretically possible to enter the 
intervertebral foramen bv directing the 
needle point sufficiently medially. This 
might engage the spinal nerve, the root 
sleeve, or even enter the spinal canal, This 
is avoided by proper direction of the 
needle tip. 

It is also possible theoretically to produce 
a traumatic arteriovenous fistula in the 
vertebral canal by puncturing both vessels. 
There is no evidence that this has occurred 
in any of these patients. In the presence of 
normal clotting mechanisms and with a 

sharp needle, the holes in the artery and 
vein (if both be injured) should close over 
quickly (especially since the direction of 
the puncture into the artery favors auto- 
matic closure by pressure from within). 

One as yet unexplained complication has 
recently been encountered. It brings to 
mind the occasional instance of hemiparesis 
which may follow carotid angiography. 


Case vi. B.R., a farmer, aged forty-one, had 
severe frontal headaches for a week, starting 
December 24, 1947. These receded with treat- 
ment for sinusitis, but on January 1, 1948, he 
had an intense frontal headache, blurring of 
vision, and a major seizure followed. He was 
unconscious and incontinent three hours later 
and removed to a hospital the next day. Here 
lumbar puncture revealed bloody fluid. He was 
irrational for several days but had no focal 
signs. Within three weeks he gradually re- 
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covered and was sent home. Here he soon re- 


gained his former strength but had such 


mental depression that he was sent to the 
Illinois Neuropsychiatric Institute (clinic No. 
340839). 

He was admitted for arteriography, which 
was initiated two days after admission (after 
routine examinations and laboratory studies 
revealed no abnormalities). right carotid 
arteriogram on May 7, 1948, failed to reveal 
any aneurysm. On May 12, a left common 
carotid and a left vertebral arterrogram were 
done without difficulty; they also failed to dis- 
close an aneurysm or other vascular malforma- 
tion. When he awakened from the anesthetic 
the next morning 1t was noticed that he had 
weakness (but not paralysis) of the left side of 
the body, diminished ability to perceive pin- 
prick on the right half of the body below the 
neck and urinary retention. Lumbar puncture 
two days later yielded clear colorless fluid under 
normal pressure and with only 39 mg. per cent 
total protein. No red blood cells were seen. 
Over the course of the next few weeks the tidal 
drainage which had been instituted for the over- 
How incontinence was removed, strength began 
to return in the arm and leg, and the patient 
was able to be up, first with a cane and later 
without. He still had some unsteadiness in walk- 
ing when he was discharged on June 20, 1948, 
to be allowed to continue convalescence at 
home. 

Reviewing the technique of angiography in 
this case, we are certain that there was no mal- 
direction of the needle into the spinal canal; no 
spinal fluid was obtained at any time, no blood 
was found in the spinal fluid, and there had 
been no unusual difficulties in finding the 
vertebral artery. The cause of the original 
subarachnoid hemorrhage has not been dis- 
closed, nor can we ascribe a credible reason for 
the receding Brown-Sequard syndrome. That 
the vertebral angiography seems to be at the 
bottom of this appears to be certain, however, 
since the supposed site of the lesion is below the 
pyramidal decussation on the side of the angiog- 
raphy. 


Visualization of the vessels of the pos- 
terior fossa has been considered of varying 
desirability by different authors. Sjóqvist 
(1938)? felt it was indicated for vascular 
malformations and vascular tumors. He 
thought it less useful than clinical examina- 
tion and ventriculography for accurate 
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location of tumors of the posterior fossa. 
Moniz (1940)? was uncertain about its 
value, and thought it much less important 
than carotid angiography. He believed it 
useful for localization of cerebellopontine 
angle neoplasms (by lateral displacement 
of the basilar artery in anteroposterior 


views) and for angiomas and aneurysms of 


the posterior fossa. He found the vascular 
pattern of the tumors only rarely shown by 
vertebral ^ arteriograms. Krayenbühl 
(1941)? felt that arteriography was valu- 
able mostly for diagnosis of aneurvsm and 
arteriovenous malformations. List (1946) 
stated, “The diagnostic results of vertebral 
arteriography, however, are comparativelv 
meager in comparison to the effort one 
makes to show the vessel." On the other 
hand, Shimidzu (1937)? remarked, “Bei 
schwerdifferenzierbaren Tumoren der Hin- 
terschádelgrube ist die Arteriographie der 
A. vertebralis unentbehrlich. Es hilft vor 
allem zur Seitendiagnose, die für Operation 
wertvoll ist." * One gathers the impression 
that the value of this type of angiography 
rises with ease of performance and wide ap- 
plication in more cases. 

Actuallv, the major use to which verte- 
bral dnb R has been put in our ex- 
perience has been in the discovery of vas- 
cular lesions of the posterior fossa. 

Aneurysms of the vertebral and basilar 
arteries have been known even before 
Cruveilhier (1835)? pictured a saccular an- 
eurysm of the right vertebral artery. 
McDonald and Korb" refer to aneurysms 
of the posterior communicating arteries 
described by Morgagni in 1769 and to 
basilar artery aneurysms described by 
Blackall in 1814 and Hodgson in 1815. 
There have been several comprehensive re- 
views of intracranial aneurysm (McDonald 
and Korb, 1939"; Richardson and Hyland, 
1941?) and isolated reports since then. 
Krayenbthl” described 2 aneurysms of the 
basilar artery and one of the left superior 
cerebellar artery disclosed at autopsy. 
These are in addition to the one disclosed 


* "Arteriography of the A. vertebralis is indispensable in pos- 
terior fossa tumors which are dificult to differentiate, Above all 
itis a help in lateralization, which is valuable for operation.” 
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by vertebral angiography to be at the 
junction of the posterior communicating 
and posterior cerebral arteries. Mitchell 
and Angrist? found 8 aneurvsms of the 
posterior circulation (3 basilar, %æagtebral, 
I posterior communicating, 1 posteWer 
cerebral, 1 anterior inferior cerebellar ar- 
tery) among 36 aneurysms found in 3,080 
autopsies. Hoge (1943)? describes the case 
history and autopsy findings in an un- 
ruptured fusiform aneurysm of the basilar 
artery, due to arteriosclerosis. A rare fusi- 
form aneurysm of the left posterior inferior 
cerebellar artery due to rheumatic disease 
is detailed by Lindsay (1944).? In Yaskin 
and Alpers’ case (1944), a large aneurysm 
of the left vertebral artery had compressed 
the cerebellum and brainstem, simulating 
a posterior fossa tumor. Dimitri and 
Aranovich (1944)? reported a rare aneurysm 
of the right superior cerebellar artery, as- 
cribed to trauma. 

lattovich* discussed at some length the 
difhculty in diagnosis of one massive and 
one tiny aneurysm of the posterior com- 
municating artery: the first occurred in a 
woman thought to have a basal tumor, and 
the other in a woman of sixty-one who ap- 
peared to have had an ordinary cerebro- 
vascular accident. In neither of the 2 cases 
of aneurysm of the vertebral artery de- 
scribed by Rigdon and Allent were there 
antemortem indications that the subarach- 
noid hemorrhage came from a vessel in the 
posterior fossa. From the pictures of the 
specimens, 1t appears that one, at least, 
might have been successfully attacked sur- 
gically. 

In Dandy's* monograph of intracranial 
arterial aneurysms, 23 of 133 aneurysms 
are described as occurring on the posterior 
cerebral, basilar and vertebral arteries. 
Eleven of the basilar-vertebral group of 21 
were discovered at operation; the rest, at 
autopsy. Poppen (1948)" states that 25 per 
cent of intracranial aneurvsms occur in the 
posterior third of the circle of Willis and its 

* Fattovich, G. Contributo allo studio degli aneurismi intra- 
cranici. Note e Riviste di Psychiat, 1940, 69, 433-4621. 
f Rigd on, R. H., and Allen, C s Jr. Aneurysms of the verte- 


bral arteries; a consideration 2 their etiology. 7. Lab, | C Clin. 
Aed., 1944, 20, 28-36. 
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vertebral flow. One patient with basilar 
aneurysm whom he reports had cranial 
nerve signs and typical glossopharynge aal 
tic. Two others in his series had vertebral 
Anci) gius. Six of 46 autopsy confirmed 

irvsms in Hamby's (1948)? series were 
on the basilar segment of the circle of 
Willis (posterior communicating, posterior 
cerebral, posterior inferior cerebellar and 
basilar arteries). Schwartz (1948) has re- 
ported what appears to be the first arterial 
aneurysm in the posterior fossa successfully 
treated by direct attack. The vessel con- 
cerned was an unnamed anomalous one. 
It may represent a remnant of the primi- 
tive basilar-vertebral anastomosis or of the 
originally paired basilar artery group 
(Padget, 1945). 

Elkin and Harris (1946)* have reviewed 
arteriovenous aneurysms of the vertebral 
vessels in the neck, whose diagnosis, they 
feel, to be the most difficult of all such 
fistulae. 

Diagnosis of these types of vascular 
anomalies is certainly more accessible with 
vertebral angiography, as shown by the 2 
instances of basilar aneurysm described be- 
fore. We cannot now agree with Yaskin 
and Alpers? that “The exact diagnosis of 
an unruptured aneurysm of the vertebral 
artery during life is no more possible today 
than it was when Gull stated, nearly 
eighty-five years ago, that ‘Although we 
may from the circumstances sometimes 
suspect the presence of aneurysm within 
the cranium, we have at least no symptoms 
upon which to ground more than a possible 
diagnosis.’ "' 

It seems probable that with wider use of 
vertebral angiography its field of applica- 
tion will become broader. It seemingly 
would be indicated in those patients in 
whom air study fails to visualize the pos- 
terior part of the third ventricle, the aque- 
duct of Sylvius and the fourth ventricle. It 
would be even more useful perhaps in those 
in whom clinically indicated posterior fossa 
exploration fails to reveal a cause for the 
patient's signs and symptoms. This holds 
especially for those with seizures who have 
otherwise signs and symptoms of posterior 
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fossa neoplasm and in whom the lesion may 
well be at the tentorium. Alternatively, it 
may come to be preferred over air injec- 
tions as a first diagnostic aid even though 
(at least 1n our ord) a general anesthetic 
is required. Angiography of either carotid 
or vertebral vessels seems to be readilv 
tolerated in patients with marked increased 
intracranial pressure and does not carry 
with it the dangers of disturbing the ven- 
tricular equilibrium such as occurs in. ven- 
triculography ; nor is it necessary to follow 
angiography with exploration. Whether or 
not vertebral angiography will permit dif- 
ferential diagnosis of tumor type as well as 
localization (as is true of many carotid 
visualizations) remains to be seen. The p 
sible differentiation of meningiomas of the 
posterior fossa and other cerebellopontine 
angle tumors by angiography has already 
been mentioned by Campbell and Whitfield 
(1948); certainly it is best to be forewarned 
of tumor vascularity before planning an 
operation. Pr operly timed angiograms 
could show the chief side of venous out- 
fow from the superior saggittal sinus, of 
importance in planning a combined supra- 
and infratentorial attack on cerebellopon- 
tine angle and tentorial tumors. Finally, 
the vexatious differentiation between pon- 
tine tumors and encephalitis, demyelinizing 
disease and primary vascular disease may 
well be advanced by wider application of 
this technique.* 


SUMMARY 


I. A new percutaneous technique for 
vertebral angiography is described. It has 
been used in over twenty patients with 
good visualization in all but two early at- 
EE 

2. The normal vertebral-basilar angio- 
grams are described. 

3. Five case reports are given with re- 
productions of vertebral angiograms show- 
ing the tvpe of information which can be 
obtained. Two of these are cases of basilar 
aneurysms pictured for the first time ante- 

* We wish to thank Dr. Percival Bailey for his guidance and 
suggestions. Miss Roxanne Pickering, our X-ray technician has 


been most cooperative with technical details. The photographs 
are the work of Mr, Willard Huntzinger. 
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mortem without operation. One shows col- 
lateral circulation of the entire cerebrum 
in a patient with" traumatic carotid- 
cavernous fistula. One concerns a thalamic 
carcinomatous metastasis, and one de- 
scribes a patient with posterior fossa arte- 
riosclerosis. 

4. The historical development of verte- 
bral angiography is reviewed. 

5. A survey is made of the recent publi- 
cations on aneurysms of the posterior intra- 
cranial circulation. 

6. The indications and complications of 
vertebral angiography are discussed. 
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THE DETECTION OF GASTRIC CARCINOMA BY 
PHOTOFLUOROGRAPHIC METHODS*+ 
PART I. INTRODUCTION 

# By JOHN F. ROACH, ROBERT D. SLOAN, and RUSSELL H. MORGAN 


BALTIMORE, MARYLAND 


A PERUSAL of morbidity and mortal- 
itv statistics reveals that the incidence 
» of cancer of the digestive system is dis- 
tressingly high. Approximately 60,000 men 
and 42,000 women above the age of forty 
develop gastrointestinal malignancy each 
vear in the United States. Of these, almost 
60 per cent die within one year of the time 
that the diagnosis is made. Moreover, 
those individuals who do not survive the 
disease comprise nearly one-half of the 
deaths resulting from all ty pes of cancer 
and § per cent of the deaths occurring from 
any cause. Thus it is clear that cancer of 
the digestive system constitutes one of the 
serious problems confronting the medical 
profession today. 

Of the various tvpes of neoplastic disease 
occurring within the alimentary tract, can- 
cer of the stomach is the most prevalent. 
In men, nearly 40 per cent of the malignant 
lesions arising in the digestive system are 
gastric in origin. In women, 30 per cent of 
such lesions lie within the stomach. The 
course which gastric cancer pursues is one 
of relatively short duration. It may be cal- 
culated from statistical data recently pub- 
lished by Dorn! that the average length of 
life following the recognition of the disease 
is of the order of one year and eight months 
regardless of therapy. It is therefore evi- 
dent that the methods currently employed 
in the diagnosis and treatment of cancer of 
the stomach are, in general, ineffective. 

The therapeutic procedures used in the 
control of gastric cancer have been radio- 
logical and surgical. Radiation therapy has 
been uniformly unsuccessful because of the 
high resistance that gastric neoplasms ex- 


hibit toward any of the radiations which 
have been available to this time. The record 
of surgical treatment also has not been 
satisfactory. Indeed the average five year 
survival rate of patients having cancer of 
the stomach lies in the neighborhood of 5 
per cent even when optimum surgical 
methods are employed. The causes of such 
a low rate have recently been analyzed by 
Pack? who believes that the following four 
principal factors are responsible: (a) the 
patient is inoperable when the diagnosis of 
the disease is first established; that is, the 
lesion is so extensive that all operative pro- 
cedures are precluded; (4) the patient is re- 
garded as operable but when the abdomen 
is opened the lesion is found to be unre- 
sectable; (c) the patient has a resectable 
lesion but dies during or shortly after opera- 
tion; and (d) the patient survives operation 
but dies from a recurrence of the disease or 
from other causes during the five year pe- 
riod following operation. 

At present, Pack has found that approx- _ 
imately so per cent of patients who have - 
gastric cancer are inoperable when the 
disease 1s first diagnosed. Of the remainder, 
almost one-half present unresectable le- 
sions. Thus only 24 per cent of persons 
with gastric malignancy have any change 
of benefit from surgical intervention. Of 
these, one-third do not survive operation 
and of those who do recover! over two- 
thirds die from recurrent disease or from 
other cause within a few vears. Thus the 
average five year survival rate for patients 
with gastric cancer reduces to § per cent. 

The data presented by Pack are admit- 
tedly discouraging. A number of statistical 
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investigators, however, including Berkson,? 
have found that if a patient with carcinoma 
of the stomach is resectable and lives for a 
period of five years following operation, his 
life expectancy approaches that of in- 
dividuals free of gastric malignancy. This 
is graphically illustrated in Figure 1 where 
the percentage of patients living after 
gastric resection is plotted as a function of 
the time following operation (curve B). 
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that even if a patient has a resectable le- 
sion, his chances of avoiding recurrence of 
the disease and subsequent death under 
present conditions are only 35 per cent; 
that is, two-thirds of patients with so-called 
resectable lesions are beyond surgical cle 
at the time of operation due to uncon- 
trollable extension of the neoplastic process. 

From the findings of Pack and of Berk- 
son 1t is clear that the poor prognosis and 
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IS 20 


YEARS AFTER OPERATION 


Fic. 1. Survival data for patients with gastric carcinoma. Curve a: normal population; curve B: patients with 
resectable lesions; curve c: patients with unresectable lesions (after Berkson’). 


Also included are curves indicating the 
survival rates of persons in the normal 
population (curve a) and of persons with 
unresectable gastric neoplasms (curve c). 
It will be observed that after five vears 
elapse, the rate of decline of the resection 
curve is closely similar to that of the normal 
population curve. 

It is evident from the data presented in 
Figure 1 that surgery has much to offer the 
patient with gastric cancer. It must be 
emphasized, however, that the surgical in- 
tervention must occur early in the de- 
velopment of the disease process for it will 
be seen that if the straight-line portion of 
the resection curve is extrapolated to the 
left, it intercepts the zero-time axis at a 
survival value of 35 per cent. This indicates 


low survival rate of patients with gastric 
malignancy are due (4) to the advanced 
state of the disease at the time of its diag- 
nosis and (2) to the dangers of surgical 
operation. The latter of these factors can 
undoubtedly be reduced to insignificance 
by improvements in preoperative and post- 
operative care and by advances in surgical 
and anesthetic techniques. The nullifica- 
tion of the first factor, however, constitutes 
a more difficult problem and requires that 
gastric cancer be diagnosed at an ap- 
preciably earlier time than is now possible. 
It has been thought by some that earlier 
diagnosis might be achieved by a nation- 
wide educational program to inform lay- 
man and physician alike of the cancer 
problem. It is unlikely, however, that such 
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a program alone will materially affect the 
cancer death rate. This fact has been 
strikingly pointed out by Wangensteen’ 
who cites the cases of several prominent 
physicians who were thoroughly conscious 
» the cancer problem, vet were unable to 
recognize their own symptoms and sub- 
sequently died of carcinoma of the stomach. 
Fundamentally, the early 
gastric Wa nr IS a pr oblem of finding 
those asymptomatic individuals in the 
general population who have the disease. 
Attention. should therefore be directed 
toward the development of diagnostic pro- 
cedures whereby large segments of the 
general population may be examined 
quickly and easily, at regular intervals, for 
gastric lesions. At the present time, the 
roentgenological method probably con- 
sututes the most reliable diagnostic pro- 
cedure at our disposal for the examination 
of the stomach and therefore should be 
explored as a possible means of mass ex- 
amination. Other procedures such as gas- 
troscopy and gastric aspiration. with the 
study of the gastric contents using the 
Papanicolaou techniques may be of distinct 
help, too, but neither of these examinations 
appears to be of practical value when large 
numbers of individuals are to be examined. 
If one also considers the requirement that 
examinations be repeated at intervals, it is 
highly improbable that asymptomatic pa- 
tients will return for either gastroscopy or 
aspiration. It has been adequately shown 
in tuberculosis control surveys that the 
method which attracts the asymptomatic 
individual is the one which 1s convenient 
and without discomfort. Time-consuming 
or painful procedures will automatically 
eliminate the greater part of the available 
voluntary patients. Thus it seems that, for 
the time being at least, the hope of obtain- 
ing early detection of gastric lesions lies in 
the field of roentgenology. 
Conventional roentgen studies of 
stomach entail both roentgenoscopy 
roentgenography. The first of these two 
‘procedures is slow and requires the pro- 
longed services of a highly trained physi- 
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cian. These facts quickly exclude the 
method as impractical for mass examination 
of the stomach even before one considers 
two other inherent objections, namely (a) 
the limited interpretability of present-day 
fluoroscopic screens and (4) the probability 
of permanent radiation damage to the fluo- 
roscopist. Also, conventional roentgenog- 
raphy of the stomach requires the ex- 
posure of films of large size. The use of such 
films in the examination of large population 
groups can hardly be regarded as practical, 
not only because of the initial cost of the 
films but also because of the expense of 
time and money in handling, processing 
and storing the roentgenograms. 

Any discussion of the use of roentgen 
procedures in the early detection of gastric 
cancer must consider the possible applica- 
tion of photofluorographic methods to the 
problem. Photofluorography has been ex- 
tremely successful in the early detection of 
pulmonary lesions and it therefore may be 
useful in the discovery of gastric pathology. 
Furthermore the method is inexpensive and 
rapid in execution and does not require the 
services of a fluoroscopist. The principal 
disadvantages of the procedure include (a) 
the excessively large doses of radiation that 
until now have been necessary to produce 
satisfactory photofluorograms of the ab- 
domen and (4) its unknown efficiency in the 
earlv detection of gastric neoplasms. 

The excessive radiation dosage which 
may occur during photofluorography of the 
abdomen has recently been overcome by 
the application of Schmidt optics to photo- 
fluorographic camera equipment. With 
cameras of the Schmidt type, it is now pos- 
sible to make photofluorograms of the 
stomach with little more exposure than 
that used in conventional roentgenography. 
Thus, the only remaining problem concern- 
ing gastric photofluorography is its reliabil- 
itv of diagnosis. In an effort to evaluate 
this factor, a pilot survey has been estab- 
lished at The Johns Hopkins Hospital in 
which all patients above the age of forty 
who are admitted to the Dispensary Out- 
Patient Clinic of the Hospital during the 
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course of the studv will be examined 
photofluorographically, for gastric path- 
ology. The equipment employed for these 
examinations will be described in detail in 
Part II of this series. It will therefore suffice 
to sav at this time that the apparatus in- 
corporates Schmidt optics, examines pa- 
tients in the recumbent position and de- 
livers from 0.5 to 2.0 r (including back- 
scatter) per exposure to the patient's skin. 

The study has been limited to patients 
above the age of forty because the incidence 
of gastric carcinoma in individuals below 
that age is negligible. The number of non- 
significant cases with which the investiga- 
tion is burdened will therefore be reduced 
to a minimum. Even so, statistical data 
indicate that one may expect to find only 
one man with gastric malignancy in every 
700 men studied; in women, the expected 
prevalence of the disease 1s one individual 
in every 1,200 females. At first glance, it 
may appear to some that such a yield of 
pathology will be insufficient to test the 
photofluorographic method adequately. It 
is anticipated, however, that within each 
year of the study between 5,000 and 10,000 
patients will be examined and that a mini- 
mum of 6 to 12 gastric carcinomas will 
pass through the unit. Furthermore, al- 
though the majority of the patients coming 
in for examination will have no symptoms 
referable to the gastrointestinal tract, a 
few will and these latter cases should in- 
crease the incidence of abnormal findings 
above that which occurs in wholly asympto- 
matic groups. It is noteworthy in passing 
that the number of persons whom one may 
expect to find with carcinoma of the 
stomach in general population groups of 
males and females above forty is approxi- 
mately 1 in goo. Such an incidence may 
seem small but in reality it is only slightly 
less than that of significant pulmonary 
tuberculosis in the general population (1 in 
300 to soo). Moreover, even though the 
yield is small certainly the method will be 
justified if thereby an early diagnosis of 
gastric cancer may be accomplished. 

It is planned to pursue the survey for a 
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period of approximately five years. During 
this time, all patients with abnormal photo- 
fluorograms will be restudied with conven- 
tional roentgenoscopic and roentgeno- 
graphic techniques. Those who present 


changes suggesting gastric carcinoma therein 


upon will be operated upon surgically. As 
the study proceeds, survival data of op- 
erated patients whose diagnoses are con- 
firmed pathologically wil accrue and a 
comparison of such data with those pre- 
sented in curve B of Figure 1 will permit an 
evaluation of the efficacy of the photo- 
fluorographic process in reducing the gastric 
cancer mortality. 

As a part of the investigation it is also 
planned to collect a group of approximately 
1,000 asymptomatic individuals and to ex- 
amine them  photofluorographically for 
gastric pathology at intervals of six months 
over a five year period. From this study it 
is hoped that an estimate of the interval at 
which photofluorographic examinations of 
the stomach should be repeated in the 
general population may be determined. 

In subsequent publications of this series, 
the results of the investigation will be re- 
ported. It must be stated at this time that 
no preconceived notions regarding the 
place of photofluorography in the cancer 
problem are held. The study has been 
undertaken to determine the reliability of 
the photofluorographic process in the early 
detection of gastric malignancy, a process 
that has been virtually untried until the 
present time. The next paper of this series 
will describe in detail the photofluoro- 
graphic equipment used in the investiga- 
tion. 


SUMMARY 


It has been statistically shown that 
cancer of the stomach is a prevalent and 
rapidly fatal disease for which the only 
promising form of therapy, available to- 
day, is surgery. If surgery is to be success- 
ful resection must be done early in the 
course of the disease, prior to the appear- 
ance of symptoms. T hus; methods must be 
developed whereby large segments of the 
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population may be examined at regular in- 
tervals to find the asymptomatic but posi- 
tive case. The most feasible method for 
carrying out this sort of an examination is 
the photofluorographic process. A pilot 
wa dy has been established to determine 
the efficiency of this method using the 
male out-patient population of this hospital 
above the age of forty. The study will be 
pursued for a period of five years. Subse- 
quent papers of this series will report the 
experimental findings. 
Johns Hopkins Hospital 
Baltimore 5, Maryland 
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I. INTRODUCTION 

HE success with which the photo- 

Huorographic process has been em- 
ployed in the examination of large popula- 
tion groups for the early detection of chest 
pathologv has led many radiologists to 
consider its application to the mass studv 
of carcinoma of the stomach. By means of 
small film techniques it should be possible 
to examine rapidly and inexpensively large 
segments of the nation's adult population 
for the disease at regular intervals. Further- 
more, the use of small film methods should 
reduce the time expended by physicians in 
the procedure to levels far below those 
needed in other roentgenologic techniques 
such as fluoroscopy and large film roent- 
genography; photofluorography therefore 
should effectively overcome the obvious 
impracticability that has been cited in the 
use of these latter procedures in mass roent- 
genologic studies of the stomach. 

In spite of the ease with which photo- 
fluorography may be used in the studv of 
gastric cancer, many radiologists have ad- 
vised against such an application. It has 
been pointed out that although there is 
general agreement among the medical pro- 
fession that roentgenologic methods are 
extremely useful in the earlv detection of 
pulmonary tuberculosis, there are no re- 
liable data which indicate that these meth- 
ods will be equally valuable in the early 
detection of carcinoma of the stomach. 
Furthermore, in the past, a combination of 
fluoroscopy and roentgenography has al. 
ways been used in the examination of the 
stomach for pathologv of anv kind; the use 
of film techniques alone is completely un- 
tried. Some skepticism regarding their use- 


fulness therefore seems justified. In addi- 
tion to these objections, it 1s also known 
that for an adequate examination of the 
stomach by photofluorographic methods, 
undesirably large doses of radiation must 
be employed because of the relative in- 
efficiency of the photofluorographic process. 
Almost fwenfy times as much radiation is 
needed in a photofluorographic exposure 
using equipment generally available today 
as in the making of a conventional roent- 
renographic film. Since conventional roent- 
zenography of the stomach requires an 
exposure of the order of 0.5 roentgen, in- 
cluding backscatter, at the skin surface for 
every film made, it will therefore be evi- 
dent that if a series of six films is exposed 
for each patient studied by the photo- 
Huorographic method (the number possibly 
required for a satisfactory examination) 
a total of 60 roentgens will be delivered to 
the patient's skin. Such an exposure, even 
though it may be divided among several 
fields, is certainly not inconsiderable es. 
pecially when it is remembered that if 
pathology is suspected, conventional roent- 
genologic procedures will be necessary to 
confirm the impression and therefore re- 
quire additional exposure. 

The relatively large doses of radiation 
needed in the performance of gastric 
photofluorography have been a serious im- 
pediment to the application of the pro- 
cedure on a mass basis. Recently, however, 
the employment of Schmidt optics in 
photofluorographic camera equipment and 
the development of faster fluorescent 
screens have made it possible to increase 
the efficiency of the photofluorographic 
process by a factor of almost twelve. By 
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taking advantage of these contributions, 
photofluorography can now be performed 
with the expenditure of little more energy 
than that used in conventional roentgeno- 
graphy and, from a technical standpoint, 


exeE3stric photofluorographv has become an 


entirely practical procedure so long as these 
newer developments are used. Of course, 
the argument still prevails that gastric 
photofluorography 1s an untried procedure 
and that its usefulness in the early detec- 
tion of carcinoma of the stomach may be 
doubted. However, since the method may 
be made free of technical difficulties and 
since the early detection of gastric cancer 
by all other methods is either unreliable or 
involves procedures that are generally 1m- 
practical, it has been thought wise to 
establish a photofluorographic installation 
by which large numbers of persons within 
the age group in which carcinoma of the 
stomach is especially prevalent may be 
studied. Possibly from such an investiga- 
tion à technique may be developed that 
will prove as valuable as photofluorography 
of the chest in the detection of pulmonary 
tuberculosis. 

The remainder of this paper will be de- 
voted to a description of the technical 
facilities which have been established for 
the study. Before we proceed to these dis- 
cussions, however, it must be emphasized 
that no preconceived notions are held re- 
garding the place that gastric photofluorog- 
raphy may have in the future in the 
diagnosis of carcinoma of the stomach. 
The investigation is being pursued only to 
determine whether or not the method, un- 
tried until the present and now relative ely 
safe to perform, will have value. 


II. TECHNICAL EQUIPMENT 


The  photofluorographic — installation 
which has been established for the investi- 
gation of mass roentgenographic methods 
in the diagnosis of gastric carcinoma differs 
considerably from the small film units 
currently used in mass roentgenography of 
the chest. The nucleus of the installation is 
a 7o mm. Schmidt camera, constructed by 
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the Danish engineer, Helm, and recently 
brought to this country by the Tuberculosis 
Control Division of the United States Pub- 
lic Health Service.” This camera has an 
f/ number rating of 0.75 and has a speed 
approximately ç times greater than that of 
photofluorographic cameras commonly in 
use. Furthermore, measurements of resolv- 
ing power made at the National Bureau of 
Standards indicate that the ability of the 
camera to record detail is equal to that of 
conventional cameras using 7o mm. film, 
in spite of its speed. 

The high speed of the Schmidt camera 1s 
achieved by virtue of its unusual optical 
system in which the principal lenticular 
element consists of a large spherical mirror 
which picks up the light from the fluores- 
cent screen and reflects it directly on the 
photofluorographic film. Since the aperture 
of the mirror is much larger than that 
which can be attained in lenses of the con- 
ventional refractor type, the proportion of 
the light delivered to the film from the 
screen in the Schmidt system 1s greater 
than in ordinary lenses. 

A schematic diagram of a Schmidt 
camera is shown in Figure 1. There it will 
be seen that light emitted from a fluores- 
cent screen 5$, is reflected by the spherical 
mirror M, on the photofluorographic film 
F, which itself is curved into a semispheri- 
cal configuration. In addition to the spheri- 
cal mirror, a single element, aspherical 
lens L, is placed in the optical system be- 
tween the screen and mirror to correct for 
aberrations introduced by the mirror. An 
interesting constructional detail of this lens 
system is the positioning of the film be- 
tween the fluorescent screen and the princi- 
pal lenticular element, the mirror. Also, 
since the film must face the mirror it faces 
away from the fluorescent screen; 1ts rear 
surface must therefore be protected from 
light emitted directly from the screen. This 
protection is accomplished by the en- 
closure C. 

The Schmidt camera manufactured by 
Helm is approximately 18 inches in length; 
its diameter is about 13 inches. The camera 
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uses 70 mm. perforated film and produces 
an image 55 mm. square. A manual ty pe 
film advance mechanism is used and in- 
cludes an electrical interlock system which 
prevents the making of an exposure until 
the film has been advanced following the 
previous exposure. The focusing of the 
camera 1s unusually simple. An opening in 
the center of the mirror permits one to ob- 
serve the surface of the film from the rear 
of the camera and thereby to focus the in- 
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The size of the field covered by the photo- 
fluorographic screen is 15 inches square. 
Since the image size of the film is 55 mm. 
square, the minification of the camera is 
therefore seven times. Such a minification 
Is not so great that the mucosal patterns 
the stomach and small intestine cannot be 
clearly seen in the film. 

In addition to the camera and screen, 
the photofluorographic system includes a 
special Liebel-Flarsheim cross-hatched sta- 





Fic. 1. Schematic diagram of Schmidt camera. M, spherical mirror; Z, aspherical lens; F, photofluorographic 
film; C, film enclosure; S$, fluorescent screen. 


strument under visual control. Interest- 
ingly, in the focusing process it is the film 
carriage that 1s moved rather than the 
lenticular elements. 

The fluorescent screen employed in the 
installation is a Patterson type E-2, a 
screen which has approximately twice the 
sensitivity of the recently obsolete type B 
screen. With the increased speed provided 
by the Schmidt camera, this screen makes 
it possible to take photofluorographic 
films of the abdomen with exposures rang- 
ing from £o to roo milliampere-seconds at a 
tube potential of 95 kv. (peak) and at a 
tube-screen distance of 36 inches. This 
corresponds to a roentgen dosage at the 
skin surface of approximately o.5 to 2 r in- 
cluding backscatter, or only slightly more 
than the dosage delivered in conventional 
roentgenography. 


tionary grid placed in apposition to the 
rear surface of the screen to prevent scat- 
tered radiation from fogging the fluores- 
cent images. Since the quantity of scat- 
tered radiation to be removed during 
abdominal filming is materially greater 
than that during roentgenography of the 
chest, the conventional wafer grid used in 
chest photofluorographic units did not 
prove adequate in this installation. 

Early in the design of the photofluoro- 
graphic installation, it was decided to ar- 
range the equipment so that the examina- 
tion of the patients might be carried out 
only in the recumbent position. It was 
realized that 1f the patients were examined 
in the erect posture, large regions of the 
stomach in and near the fundus would not 
be satisfactorily visualized in mucosal re- 


lef or gross outline; certainly, it was 
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desired that such incompleteness of ex- 
amination should be avoided if at all pos- 
sible. It was therefore decided to mount the 
grid, fluorescent screen and the photofluoro- 
graphic camera below a conventional hori- 
ontal roentgenographic table. Such an ar- 
rangement, however, introduced immediate 
difficulties. As stated heretofore, the Helm 
camera is 18 inches long; furthermore, the 
screen-camera distance that is required 
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Figure 2 was investigated and found to 
overcome satisfactorily the foregoing difh- 
culties. In this arrangement, the grid G, 
and fluorescent screen $, of the photo- 
fluorographic system are mounted in a 
light-proof hood H, directly below the 
surface of the roentgenographic table R. 
The light from the screen is directed down- 
ward and falls on a front-surfaced Pancro 
mirror M, whose surface is placed at 45° to 


T 


——— 





Fic. 2 
T. 


> 
M, front-surfaced mirror; K, Schmidt camera. 


approaches 42 inches. Thus if conventional 
mounting of screen and camera were fol- 
lowed and the end of the camera allowed to 
rest on the floor below, the surface of the 
table would occupy a position 5 feet above 
the floor. Such a position is obviously in- 
conveniently high. The possibility of hang- 
ing the grid-screen-camera assembly above 
the table with the roentgen tube located 
under the table was then considered. How- 
ever, it was immediately recognized that 
such an arrangement would be dangerous 
in that the grid-screen-camera assembly 
might break loose from its mounting and 
crash on the patient below. Finally the 
arrangement illustrated schematically 


2. Schematic diagram of photofluorographic unit developed for mass roentgenography of the stomach. 
ween tube; A, roentgenographic table; G, wafer grid; 5, fluorescent screen; H, light-proof hood; 


the piane of the screen. This mirror re- 
directs the fluorescent light into the 
Schmidt camera A, whose long axis now is 
parallel to the long axis of the roentgeno- 
graphic table. With this system the ar- 
rangement of the various components be- 
low the roentgenographic table is such that 
the table top may be at a convenient level 
above the floor and the end of the camera 
may be in a satisfactory position for the 
loading and advancing of the film. It may 
be argued by some that the loss of light in- 
curred by the mirror is a serious disad- 
vantage to the system. However the loss 1s 
less than 7 per cent and is therefore of no 
concern. 


192 John F. 

It was necessary to choose the position 
of the 45? mirror rather carefully in the in- 
stallation. Early experiments indicated 
that 1f the mirror were placed too close to 
the fluorescent screen, light from the screen 
could reflect back to the screen surface and 
badly fog the fluorescent images appearing 
on it. These reflection problems, however, 
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times are of the order of 0.5 second. A ro- 
tating anode tube with a focal spot 1.5 
mm. square is employed and the tube- 
screen distance 1s 36 inches. A photograph 
of the complete installation is shown in 
Figure 3. 

An impression of the quality of the films 
obtained with the unit may be gained from 





Fic. 3. Photograph of photofluorographic unit developed for mass roentgenography of the stomach. 


were found to be effectively corrected bv 
increasing the distance between the screen 
and mirror to the point at which light from 
the screen could not be reflected back to the 
screen under any circumstances. The posi- 
tion of the mirror shown in Figure 2 fulfills 
this requirement. 

The photofluorograph is powered by a 
standard 200 milliampere, four-valve gen- 
erator operating at 95 kv. (peak) and con- 
trolled by a photoelectric automatic timer 
of essentially conventional design. The 
phototube scans a small area near the 
center of the field of examination. Exposure 


Figure 4 where films taken in the antero- 
posterior and right anterior oblique posi- 
tion after the ingestion of a small amount 
of barium and in the posteroanterior and 
right anterior oblique position after the in- 
gestion of a large amount of barium are 
reproduced. These positions permit one to 
view the mucosal pattern and gross outline 
of the major portions of the stomach. It 
remains to be seen how well pathologic 
processes within the stomach may be de- 
tected by the method. 

It is planned to examine 40 patients per 
day during the next several months as a 
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Fic. 4. Reproductions of 7o mm. photofluorographic films of the stomach taken with the patient in the recum- 
bent position. The upper three films were made after the ingestion of 14 ounces of barium mixture; the 
lower three films were made after 5 ounces of barium had been ingested. In each case two views in the 
right anterior oblique projections were taken to demonstrate the progression of peristalsis. 


pilot study to determine the best technical 
procedures to be followed with the equip- 
ment. The results of this investigation will 
be reported in subsequent publications. If 
the data are encouraging, much more ex- 
tensive studies on large population groups 
with the performance of possibly 200 ex- 
aminations per day will be undertaken. 
Preliminary trials indicate that the equip- 
ment should be able to accommodate such 
a volume of work within an eight hour day 
if not more than six films per patient are 
made. 


III. SUMMARY 


Photofluorographic equipment by which 
the roentgenographic examination of large 
population groups for gastric carcinoma 


may be carried out with the application of 
little more radiation than that employed in 
conventional roentgenography is described. 
The apparatus consists of a standard 200 
millampere generator, a rotating anode 
tube, and a grid-screen-camera assembly 
using a Patterson type E-2 screen and a 
Schmidt camera. The grid-screen-camera 
assembly is mounted beneath a horizontal 
roentgenographic table to permit the ex- 
amination of patients in the recumbent 
position, thereby assuring a completeness 
of study not attainable with other posi- 
tions. Results of the use of the equipment 
in the early detection of gastric carcinoma 
will be reported in subsequent papers. 


Johns Hopkins Hospital 
Baltimore 5, Maryland. 
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THE AZYGOS LOBE: ITS INVOLVEMENT IN 
PULMONARY DISEASE*t 


By EMIL ROTHSTEIN, M.D. 
Tuberculosis Service, Veterans Hospital 


WOOD, WISCONSIN 


COMMON anomaly found in reading 
roentgenograms of the chest is the 
» presence of an azygos lobe or fissure. This 
occurs so frequently that no special report 
would be of interest if it dealt with this 
condition in the otherwise normal chest. I 
wish, however, to report a series of cases 
in which this anomaly was involved 
various pulmonary diseases. Localization 
of pulmonary pathology in this area is 
sufficiently unusual to be worthy of note. 
In the normal human being the azygos 
vein travels cephalad in the posterior por- 
tion of the right half of the thorax, lying 
anterior to the inner surfaces of the ribs 
and posterior to the parietal pleura. It 
usually ascends to about the fifth rib and 
then curves anteriorly to join the superior 
vena cava just before this structure enters 
the right auricle. The exact point of entry 
varies somewhat, but in the normal in- 
dividual the azygos vein is medial to the 
right upper pulmonary lobe and to the 
parietal and visceral pleurae as it crosses 
the root of the lung. In the condition diag- 
nosed as azygos lobe the vein runs lateral 
to its normal position. When it curves 
forward and medially, therefore, to join 
the superior vena cava it encounters the 
right upper lobe and in traversing it creates 
a new fissure in the lung. It does so by in- 
vaginating the posterior parietal pleura, 
and creates a cleft in the visceral pleura 
and in the right upper lobe. A frontal sec- 
tion through the right lung at this point 
(Fig. 1) would reveal the structures to be 
in the following order, going medially— 
right upper lobe, visceral pleura, parietal 
pleura, azygos vein, parietal pleura, vis- 


* From the Tuberculosis Service, Dr. Gerald D. Guilbert, Chief. 


ceral pleura, azygos lobe, visceral pleura, 
parietal pleura, mediastinal structures. The 
vein itself is never intrapleural. 


azygos fissure 


mezoazygos 
parietal pleura 
azygos vein 


visceral pleura 





Fic. 1. Diagram of frontal section of the chest when 
azygos lobe is present, illustrating the anatomical 
relationships. 


As a result of this anomaly, a septum 1s 
formed which is composed of two layers of 
the parietal pleura. This is thus a defect of 
septation rather than of lobation. This sep- 
tum is known as the mesoazygos from its 
analogy with the mesentery. The azygos 
vein traverses its free edge in an analogous 
fashion to the bowel. Because of this sep- 
tum of parietal pleura the azygos fissure 
differs from all the other pulmonary fis- 
sures. It is the only one which persists in 
the pleural space after the lung has been 
removed. 

Occasionally disease processes affecting 
the right upper lung field will involve the 
azygos lobe alone, or its fissure, or the re- 
mainder of the right upper lobe without 
affecting the extra lobe. Pneumothorax 
will separate the right upper lobe from the 


T Published with permission of the Chief Medical Director, Veterans Administration, who assumes no responsibility for the 


opinions expressed or conclusions drawn by the author. 
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Fic. 2. Case 1. Azygos lobe in an otherwise 
normal chest. 


azygos lobe just as it does the upper middle 
and lower lobes. Pleural effusion may simi- 
larly separate the lobes, creating an azygos 
interlobar effusion. Consolidation may af- 
fect the anomalous lobe alone or the re- 
mainder of the upper lobe, sparing the 
AZY ZOS. 

Case 1 is that of a tuberculous effusion in a 
patient with an azygos lobe. Figure 2 shows the 
chest before the onset of the effusion and il- 
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FrG. 4. Case 1. Chronic fibrous interlobar pleurisy. 


lustrates the appearance of an azygos fissure in 
an otherwise normal chest. Figure 3 shows a 
general pleural effusion with azygos interlobar 
effusion. Figure 4 pictures the condition after 
resolution of the effusion, leaving a chronic 
fibrous pleurisy of the general pleural space and 
the azygos interlobar fissure. 


Case 11 is that of a patient with bilateral pul- 
monary tuberculosis. Figure 5 illustrates the 





Fic. 3. Case 1. Azygos interlobar effusion with 
general pleural effusion. 


Case 11. Far advanced tuberculosis 
in a patient with azygos lobe. 


Fic. 5. 
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Fic. 6. Case rr. Artificial pneumothorax has been 
induced and the azygos lobe can be seen clearly 
separated from the right upper lobe. 


condition, showing the azygos fissure, with 
little or no involvement of the azygos lobe in the 
disease process. In Figure 6 artificial pneumo- 
thorax has been instituted on the right. The 
azygos lobe appears well expanded and well 
aerated and clearly separated from the re- 
mainder of the right lung. The disease area is 





Fic. 7. Case uir. Blastomycosis affecting the entire 
right upper lobe but leaving the azygos lobe as a 
clear oval area of increased radiolucency. 


Fic. 8. Case 1v. Pulmonary tuberculosis affecting 
the azygos lobe without the right upper lobe being 
involved. 


held out by adhesions. The azygos lobe appears 
to be widely adherent to the mediastinum. 
However, subsequent roentgenograms revealed 
that the azygos lobe collapsed and disappeared 
from sight. It was not visualized at a subse- 
quent intrapleural pneumonolysis. However, on 





FG. 9. Case 1v. Same case with an overexposed 
fiim revealing the presence of multiple cavities. 
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Fic. 10. Case v. Far advanced tuberculosis in- 
volving the major portion of the right lung. 
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Fic. 11. Case v. Artificial pneumothorax has been 
induced. The right upper lobe has become entirely 
atelectatic. 


later roentgenograms, a linear shadow could be 
seen in the region of the previously seen azygos 
fissure; this probably represented the reduplica- 
tion of the parietal pleura as seen in Figure 1. 


CASE 111 is one of pulmonary blastomycosis* 
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Fic. 12. Case v. ""Peudo-azygos" lobe due to atelec- 
tasis and fibrosis of the right lung after the pneu- 
mothorax was abandoned. 


in which the entire right upper lobe was in- 
volved, sparing the azygos lobe (Fig. 7). 


CASE Iv is a patient with pulmonary tubercu- 
losis affecting the azygos lobe alone (Fig. 8 and 


91). 


Case v illustrates a “‘pseudo-azygos” lobe 
developing in the right upper lobe which was 
affected by extensive tuberculosis and was 
treated with artificial pneumothorax. Atelec- 
tasis developed while the lung was collapsed 
and the shrunken upper lobe now resembles 
an azygos lobe (Fig. 10, 11 and 12). 


SUMMARY AND CONCLUSIONS 


The azygos lobe and fissure may be in- 
volved by pulmonary and pleural disease 
processes similar to the other lobes. Illus- 
trative cases are presented. A knowledge of 
the roentgen appearances of these changes 
may be of value in the interpretation of an 
occasional atypical roentgenogram. 


Veterans Hospital 
Wood, Wisconsin 


* Permission to use this case was kindly granted by Dr. M. 
Lustok, Consultant on Chest Diseases; it will reported in greater 
detail individually. 

T Permission to use these roentgenograms was kindly granted 
by Dr. J. Marks, Roentgenologist at Milwaukee County General 
Hospital. 


» not generally 


ALI 61, No. 2 


OCCURRENCE AND DIAGNOSIS OF DILATATION 
OF THE AORTA DISTAL TO THE AREA 
OF COARCTATION* 


By FELIX G. FLEISCHNER, M.D. 


BOSTON, MASSACHUSETTS 


HERE is little concerning coarctation 
of the aorta of the adult type that is 
known. The anatomical 
changes are fully recognized. The clinical 
picture, including diagnosis, prognosis and 
complications, has been analyzed.'?? The 
surgical treatment has added some new de- 
tails to our knowledge and has improved 
the prognosis.*? Angiocardiography has 
brought to light an "atypical type of co- 
arctation of the aorta, with absence of the 
left radial pulse."'5 

The diagnosis is based upon a strong 
pulse in the upper extremities, combined 
with a weak or absent pulse in the lower ex- 


tremities, and confirmed by the evidence of 


collateral circulation and by the roentgen 
signs.^? These roentgenologic signs, par- 
ticularly the notching of the ribs, have 
special significance in that sometimes they 
are observed incidentally, and first call at- 
tention to the presence of this cardiovascu- 
lar anomaly. 

It has been known from postmortem 
findings that the aorta is often dilated in a 
bulbous fashion just beyond the site of the 
coarctation. This dilatation may be due to 
congenital weakness of the wall of the aorta 
or to eddy formation bevond the constric- 
tion or to both. Gross, recently reporting 
to this Association on surgical management 
of coarctation of the aorta, stated that this 
dilatation of the aorta may cause difficul- 
ties. The proximal and distal aortic stumps 
have to be anastomosed and this may be 
dificult if they are greatly different in 
caliber; moreover, the thinning of the wall 
may complicate the suturing. Prior knowl- 
edge of such dilatation may even influence 
the indication for this operation. 


This statement by Gross has prompted 
me to report on the following observation: 


A male patient, aged thirty- three, was seen 
at the Beth Israel Hospital in Tuly, 1943. He 
presented the complete catalogue of the classi- 

cal signs and symptoms of coarctation of the 
aorta, including also the roentgen signs. 

In roentgenoscopy after swallowing barium 
the patient showed an unusual bending of the 
esophagus to the right and anteriorly (Fig. 1). 
According to the topographic relation between 
esophagus and descending aorta, this finding 
suggested the presence of a spindle-shaped 
dilatation of this portion of the aorta. 

The patient died of a cerebral hemorrhage 
caused by rupture of an aneurysm of the right 
middle cerebral artery. The autopsy report 
stated: “In the distal portion of the aortic arch, 
0.3 cm. distal to the physiologic scar of the 
ductus arteriosus, a narrowing of the aortic 
lumen was found. Seen from above, the aorta 
forms a tunnel leading into a slit-like lumen of 
0.15 cm. in diameter. Distal to the coarctation 
the aorta is dome shaped. A probe can be 
passed through the narrowing.... The aorta 
measures 30 mm. in diameter above the stric- 
ture, 45 mm. below.” 

Before opening the chest, Dr. M. J. Schle- 
singer, pathologist, made an injection prepara- 
tion with lead phosphate. A roentgenogram, 
taken in the left oblique position to match the 
clinical film, is shown here (Fig. 2). Clearly 
visible are the filled left ventricle, its thickened 
wall, the dilated ascending aorta, the dilated 
great vessels with the wide collateral pathways, 
the constriction of the descending aorta and the 
spindle-shaped dilatation distal to it. From the 
comparison of the antemortem and postmortem 
films it is evident that the displacement of the 
esophagus was caused by the dilatation of the 
aorta. Correctly interpreted, it is diagnostic of 
such a dilatation. This observation has been 
made 1n 2 other instances. 


* From the Department of Radiology, Beth Israel Hospital and Harvard Medical School. Presented at the meeting of the New 


England Heart Association, March 29, 1948. 
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Discussion of the differential diagnostic 
significance of this displacement of the 
esophagus is not intended. Dilatation and 
tortuosity of the descending aorta not in- 
frequently cause a similar displacement of 





Fic. 1. Clinical roentgenogram, left oblique view. 
The barium-filled esophagus curves to the right 
anteriorly, starting this deflection just above the 

- level of the carina. 


the esophagus and a primary or metastatic 
growth in the mediastinum as well as a 
prevertebral abscess may occasionally pro- 
duce similar pictures. This observation 1s 
presented solely to call attention to the 
roentgenologic recognition of this anatomic 
feature in instances of established coarcta- 
tion of the aorta. 


SUMMARY 


In coarctation of the aorta there may oc- 
cur a bulbous or spindle-shaped dilatation 
of the descending aorta immediately be- 
yond the constriction. This dilatation can 
be recognized reoentgenologically by a 
typical displacement of the esophagus. In 
cases where operation is planned, knowl- 
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edge of this anatomical detail is of value 


to the surgeon. 


Beth Israel Hospital 
Boston, Mass. 
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Fic. 2. Postmortem roentgenogram, after opacifica- 
tion of heart and vessels, left oblique view. Re- 
touched. The left ventricle (7), ascending aorta 
(2) and the stricture at the junction (5) of the 
aortic arch and the descending aorta are visible. 
The bulbous dilatation of the descending aorta 
(4) corresponds, in location and shape, to the dis- 
placement of the esophagus on the clinical roent- 
genogram. 
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LEFT ATRIAL CALCIFICATION. IN. RHEUMATIC 
` ` HEART -DISEASE* 
By BERNARD S. EPSTEIN, M.D. 


BROOKLYN, NEW YORK: - 


THE roentgenologic visualization of the 
walls of the left atrium by endocardial 
calcification arouses interest not only be- 
cause of its rarity but also on account of 
the information made available concerning 
anatomical relationships. Begg’ recently 
reported a patient with extensive calcifi- 
cation of the left atrium. and another is 
mentioned by Kerley! Together with the 
3 reported here, there are but 5 such’ pa- 
tients in the available literature in which the 
diagnosis was made roentgenologically dur- 
ing ‘life. Recently Frade Fernandez and 
Torres Ruiz reported an instance of total 
calcification of the left atrium following an 
old mural endocarditis, but the condition 


was unrecognized roentgenologically. Stew- 


art and Branch? reported with. pathologic 
observations a similar.case in 1924, and 
noted the rheumatic etiology. 

‘Left atrial. calcification may occur fol 


lowing retrogressive myocardial or endo- 


cardial damage. The underlying damage in 
the present. cases in all probability was the 
endocardial lesion originally. described by 
MacCallum. %10 This ‘occurs. characteris- 
tically as a thickened, ‘corrugated plaque 
on the wall of the left atrium extending 
upward from the root of the posterior leaflet 
of the mitral valve. While the MacCallum 


plaque i is a frequent consequence of rheu- - 


matic endocarditis, calcification within the 
plaque is relatively uncommon. Gross? could 
find but one instance in the 87 cases studied 


histopathologically. The description of the. 


microscopic changes by Gross,? Von Glahn” 
and. Von Glahn and Pappenheimer!$ de- 
serves careful study. 

Calcification of the left atrium has also 
been described as part of the syndrome of 
metastatic calcinosis. This is a rare condi- 
tion, and to my knowledge there is no 
reported instance in which the diagnosis 


was made roentgenologically during life. 
This type of calcification occurs without 
previous endocardial damage, and in the 
2 cases observed by me and previously re- 
ported by Grayzel and Lederer? was of a 
delicate, egg-shell consistency which was | 
dificult to identify on the postmortem 
roentgenograms of the heart. 

The present communication is concerned 
with 3 patients with rheumatic heart dis- 


ease and mitral stenosis and insufficiency 


in whom the left atrial calcification was 
identified: and studied during life. 


CASE REPORTS 
Cm A. W. (Hosp. No. 296699), fosse: 


aged: forty-five, was first aware of her cardiac 
condition after an episode of dyspnea on exer- 
tion at the age-of twenty-five. There was no 
history of rheumatic fever. Physical examina- 
tion at the age of thirty-two revealed a loud 
apical presystolic murmur ending in a sharp 
first. sound. The second pulmonic sound was 
accentuated, and her blood pressure. was 
120/80. Teleroentgenographic examination of 
the chest at that time showed no change in the 
heart outline, and: electrocardiographic exami- 
nation was normal. 

Roentgenologic examination of the chest 
three years later showed a prominence of the 
upper left heart border interpreted as a "mitral 
contour." Her physical signs were unchanged. 
Auricular fibrillation appeared at that time. 

One year ago she was admitted with broncho- 
pneumonia and physical examination revealed 
a loud apical systolic and diastolic murmur, 
auricular fibrillation and bronchopneumonia. 

Fiuoroscopic and roentgenographic examina- 
tion of the chest showed the heart to be tri- 
angular in appearance. The entire left atrium 
was outlined by calcification, and large deposits 
were also present in the mitral leaflets which 
were depressed to about 1.5 cm. above the 
middle third of the left diaphragm. The left | 
atrial wall was within the heart contour, and its 
right border approached the right heart border ` 


* From the Radiologic Service of M. G. Wasch, M.D., The Jewish Hospital of Brooklyn, Brooklyn, N. Y. 
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Fic. 1. Case 1, Æ, overexposed teleroentgenogram. The periphery of the left atrium is outlined by the calcified 
endocardium (black arrows). Calcification of the mitral valve is present (white arrows). 5, right anterior 
oblique roentgenogram. The black arrows indicate the posterior wall of the left atrium. Only the segment in 
close apposition with the esophagus lies within the displaced esophageal arc. Above and beneath, the cal- 
cified left atrial wall is appreciably separated from the esophagus, indicating that the posterior displace- 
ment of the esophagus does not accurately portray the posterior wall of the atrium. C, laminagram taken 
12 cm. from the posterior chest wall. The black arrows indicate the atrial calcifications, and the white ar- 
rows the mitral valve calcification. D, kymogram. The insert shows the pulsation of the atrial wall in re- 
lation to the ventricular pulsation. During atrial systole the ventricle is in diastole. 
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closer than the left side approached the left 
heart border. The left main bronchus was not 
elevated, and a space of 1.5 cm. existed between 
the superior wall of the left atrium and the in- 
ferior margin of the left main bronchus. In the 
right anterior oblique position there was close 
approximation of the point of greatest convex- 
ity of the calcified posterior wall of the left 
atrium to the esophagus, but above and be- 
neath this site the atrial contour curved away 
from the esophagus. The thickness of the cal- 
cific shadow was 2 mm. in its greatest depth. 

Laminagraphic examination of the chest 
showed the mitral valve calcifications to better 
advantage, and the left atrial calcification was 
somewhat more clearly portrayed. 

Kymographic examination showed opposing 
pulsations of the right ventricle and left atrial 
caleifications, definitely localizing the deposits 
to the walls of the atrium. The height of the 
ventricular waves was 0.7 cm. and of the atrial 
wave 0.3 cm. 


Case 11. A. O'S. (Hosp. No. 218646), female, 
aged thirty-five, had chorea at the age of nine. 
When seen during an episode of bronchopneu- 
monia at the age of nineteen she had a loud 
blowing apical systolic murmur and a pericar- 
dial friction rub. Teleroentgenographic exami- 
nation of the.chest at that time revealed promi- 
nence of the middle of the left heart border in 
addition to the bronchopneumonic changes. 
Electrocardiographic examination showed 
erect, high, notched P waves in the first and 
second leads. 

At the age of twenty-three she had an episode 
of congestive heart failure with dyspnea, or- 
thopnea, palpitation, vomiting, weakness and 
cough. Physical examination disclosed a loud 
apical systolic and diastolic murmur and a 
diastolic thrill at the apex. Auricular fibrillation 
appeared at this time. Since then she has been 
observed during several bouts of congestive 
failure, and her response to treatment has been 
excellent. 

Fluoroscopic and roentgenographic examina- 
tion of her heart revealed a triangular configura- 
tion when she was twenty-eight and thirty- 
three years old, and no change occurred over 
this five year period. There was considerable 
enlargement of the right ventricle and less left 
ventricular enlargement. The left atrium dis- 
placed the esophagus posteriorly and to the 
right. A calcific deposit was seen in the mid- 
portion of the left border of the left atrium 
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about 0.5 cm. from the heart border. At first 
this was thought to be a pericardial plaque, but 
fluoroscopic and kymographic studies revealed 
that during ventricular systole the calcification 
assumed a position corresponding to atrial di- 
astole. The amplitude of pulsation of the 
ventricle was 1.2 cm. and of the atrial calcifica- 
tion 0.2 cm. The left main bronchus was not 
elevated and was separated from the left atrial 
calcification by 0.8 cm. A considerable portion 
of the right lateral border of the heart was 
formed by the dilated left atrium. 


Case nur. R. S. (Hosp. No. 252624), female, 
aged forty-nine, had rheumatic fever at the 
age of twenty years. Physical examination dur- 
ing her fourth pregnancy at the age of twenty- 
nine disclosed systolic and presystolic apical 
murmurs, a systolic apical thrill and auricular 
fibrillation. Slight liver enlargement was pres- 
ent. This was the first she knew of her cardiac 
condition. Since 1929 she had been observed 
during several bouts of congestive heart failure 
and her response to treatment has been ex- 
cellent. Electrocardiographic studies showed 
right axis deviation, inversion of all the T waves 
and slight depression of the R-T segments in 
the second and third leads. 

Fluoroscopic and roentgenographic examina- 
tion of the heart showed a triangular configura- 
tion. The left atrium was dilated, displacing 
the esophagus posteriorly and to the right. A 
large calcific deposit was seen within the left 
heart border, the point of greatest convexity 
being 2 cm. from the heart border. In the right 
anterior oblique position there was approxima- 
tion of the most convex part of the calcific arc 
of the esophagus, the superior and inferior por- 
tions being separated from the esophagus. No 
elevation of the left main bronchus was present, 
and the two structures were visibly separated. 
Small calcific deposits were seen in the mitral 
leaflets. 

Kymographic studies showed opposite pulsa- 
tions in the calcified deposit in the left atrial 
wall as compared with the ventricle. The height 
of the ventricular waves was 1.0 cm. and of the 
atrial wave 0.3 cm. 


DISCUSSION 


The roentgenologic identification of left 
atrial calcification should not be difficult 
if the deposit is sufficiently dense. In the 
cases reported here the thickness of the 
calcification measured up to 2 mm. The 
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Fic. 2. Case r1. 4, teleroentgenogram showing 


the border (black arrows). B, Potter-Bucky roentgenogram ot the chest sharply visualizes the calcification 
in the left lateral aspect of the left atrium. C, right anterior oblique roentgenogram. The black arrows in- 
dicate the position of the posterior wall of the left atrium in relationship to the barium-filled esophagus. 
D, kymogram. The insert shows the opposing pulsations of the left atrial calcifications and the rght ven- 
tricle. 


faint calcific shadow at midportion of the left heart just within 


Um 
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Fic. 3. Case 111. 4, overexposed teleroentgenogram showing left atrial calcification within the heart border. 
B, right anterior oblique roentgenogram. The arrows indicate the position of the posterior wall of the 
left atrium in relationship to the barium-filled esophagus. C, left anterior oblique roentgenogram. The left 
main bronchus (white arrows) is appreciably separated from the superior aspect of the left atrium (black 
arrows, upper). The posterior wall is indicated by the lower black arrows. D, kymogram. The opposing 
pulsations of the left atrial calcifications and the right ventricle serve to localize the calcifications. F 
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heaviest deposits were on the posterior and 
the left lateral walls of the left atrium, and 
concomitant mitral valve calcifications 
were seen in 2 of the 3 patients. Begg also 
noted mitral valve calcifications in his 
patient. Roentgenologic study in the right 
anterior oblique position confirms the 
intimate approximation of the barium- 
filled esophagus with the posterior aspect 
of the left atrium, but this close approxima- 
tion is present only at the point of greatest 
convexity of the dilated left atrium, giving 
one the impression that the indentation in 
the esophagus does not necessarily reflect 
the exact size of contour of the dilated 
atrium. 

The relative positions of the left heart 
border and the left side of the left atrium 
are well demonstrated on these roentgeno- 
grams. Previous work on the outline of the 
heart based on postmortem findings has 
established the predominantly posterior 
position of the left atrium,^*** and this 
has been confirmed by more recent angio- 
cardiographic investigations." It is known 
that the left atrial appendage may become 
border forming on the left side of the heart. 
This structure, however, is of little impor- 
tance in the reconstruction of the heart 
silhouette roentgenologically because it is 
relatively small, lat and contains verv little 
blood. Rarely does the atrial appendage 
assume any function in the blood.contain- 
ing capacity of the left atrium, even when 
the chamber is considerably dilated. It is 
realized, however, that infrequently the 
left atrium may become sufficiently dilated 
to appear on the left heart border. 

The location of the calcification seen in 
the left atriums of the patients reported 
here reaffirm the fact that with dilatation 
of the left atrium the left heart border is 
not reached and that this chamber does 
not become border forming except in un- 
usual cases. 

There was no elevation of the left main 
bronchus in the 3 cases reported here or in 
Begg's case, indicating that this sign is not 
necessarily present with left atrial dilata- 
tion. 
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Differentiation of left atrial calcification 
from other cardiac calcification should be 
relatively easy. Valvular lime salt deposits 
may be identified by their intracardiac 
position and characteristic movements. 
Myocardial calcifications usually present 
an amorphous appearance which may vary 
considerably in size and position, and in 
questionable cases kvmographic examina- 
tion may prove helpful in determining the 
phases of contraction and relaxation of the 
heart muscle in relationship to the move- 
ment of the calcific deposit. Coronary 
artery calcifications as a rule are linear, 
small and may be rather difficult to iden- 
tify. These may be seen in both the frontal 
and right anterior oblique positions at the 
left atrioventricular junction. Pericardial 
calcifications usually occur over the apex, 
the middle and lower segments of the 
lett heart border or the diaphragmatic 
surface. When extensive the configuration 
of the pericardial envelope may be visual- 
ized. Fluoroscopic and kymographic exam- 
ination may reveal diminished or absent 
cardiac pulsations. Echinococcus cysts of 
the heart with calcification are uncommon 
and the pattern would not be confused with 
left atrial calcifications. Calcification has 
also been mentioned with tumors of the 


heart, likewise a rare condition. Extra- 
cardiac and aortic calcification may be 


differentiated by careful fluoroscopic in- 
vestigation.” Laminagraphy may aid 1 
more sharply delineating calcific deposits, 
and spot roentgenograms are invaluable 
in making permanent records of fluoro- 
scopic observations. It should be stressed 
that optimum ocular accommodation 1s 
essential, and the use of a small fluoro- 
scopic field is of great assistance. The 
deposits are better seen roentgenographic- 
ally on either overexposed films or on films 
made with a Potter-Bucky diaphragm. 
If the latter are desired a very short ex- 
posure is essential in obtaining adequate 
definition. 
SUMMARY 

Three patients with calcification of the 

lett atrial endocardium outlining the cham- 
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ber to a greater or lesser degree are re- 
ported. All: three were adult women with 
rheumatic heart disease and mitral stenosis 
and insufficiency. The left border of the 
left atrium was seen in each to be within 
the heart outline, establishing the fact 
that with dilatation of the chamber it does 
not become border forming on the left side 
of the heart. The impression of the pos- 
terior aspect of the dilated left atrium 
against the barium-filled esophagus in the 
right anterior oblique projection 1s due to 
close approximation of the chamber to the 
esophagus, but this relationship is present 
only at the point of greatest convexity of 
the dilated left atrium. Above and beneath 
the atrium is separated appreciably from 
the esophagus. The left main bronchus was 
not elevated in these three patients and an 
appreciable space existed between the two 
structures. 

The endocardial left atrial calcifications 
are presuméd to be due to lime salt deposits 
in MacCallum patches. | 
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A CASE OF BRONCHIAL ADENOMA WITHOUT SIGNS 
OF BRONCHIAL OBSTRUCTION, CONCOMITANT 
WITH MINIMAL PULMONARY TUBERCULOSIS 


By CAPTAIN GILBERT H. FLETCHER 
Medical Corps, Army of the United States 


and 
MARION S. LOMBARD 
Medical Director, Marine Hospital, Pittsburgh, United States Public Health Service 


BOUT two hundred cases of bronchial 
adenoma have been reported and 

several articles have been published treat- 
ing the subject exhaustively. In all but a 
few instances some evidence of partial or 
complete bronchial obstruction existed. 
This case with no evidence of obstruction 
and the concomitant presence of a minimal 
tuberculosis created a difficult diagnostic 
problem which justifies recording. 


CASE REPORT 

A. M. R., white female, aged forty-six, came 
to the Outpatient Department of the U. S. 
Marine Hospital, Pittsburgh, Pennsylvania, on 
January 25, 1946, complaining of recent weight 
loss, chronic cough with yellowish sputum, oc- 
casional night sweats, pain in the chest, and one 
hemoptvsis. Her mother had died a year previ- 
ously of cancer. Her past history revealed right 
chronic mastoiditis and attacks of pain in the 
right upper quadrant of the abdomen, but 
nothing related to the respiratory organs; 
particularly, there were no repeated attacks of 
pneumonia. Physical examination of the chest 
was negative. 

Stereoscopic films taken on January 26, 1946, 
showed small, sharply circumscribed, partially 
calcified areas of infiltration in the periphery of 
the second left interspace. The remaining por- 
tions of the lung fields were considered negative. 
The impression of the roentgenologist was that 
the lesion seen was apparently arrested and did 
not account for the hemoptysis. Close follow-up 
was advised. A blood count showed a moderate 
anemia, normal leukocyte count, and a sedi- 
mentation rate of 13 mm. Repeated sputum 
examinations were consistently negative; serial 
roentgenograms showed no change. During this 
period the patient felt essentially the same and 
continued to have occasional blood-streaked 
sputum. In June, 1946, on a roentgenogram 
(Fig. 1) inadvertently taken with a heavier 


^ 
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technique than those taken previously, there 
was an area of infiltration about 1.5 cm. in 
diameter, somewhat rounded, not too clearly 
defined, seen about 4 cm. under the right hilum 
and partially overlapped by the right cardiac 
border. On the right lateral view the infiltration 
was thought to be below the hilum back to the 








Fic. 1. Posteroanterior roentgenogram taken in 
June, 1946. One sees the small well defined areas 
of infiltration in the left upper lobe. There is at the 
apex of the angle made by the posterior aspect of 
the ninth right rib and the right cardiac border an 
area of infiltration about 1.5 cm. in diameter, 
somewhat rounded, not too clearly defined, par- 
tially overlapped by the cardiac border and the 
rib. The right lower and right middle lobes are 
entirely clear and there is no emphysema. (See 
arrow.) 


fissure between the right middle and right lower 
lobes (Fig. 2). Neither of these lobes showed 
any evidence of obstructive emphysema, atelec- 
tasis, bronchiectasis, or chronic pneumonitis. 
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A review of the previous roentgenograms re- 
vealed that this infiltration had been over- 
looked and that it had not changed since Janu- 
ary, 1946. Because of the nodular appearance, 
the stability and the location at the usual site 
of the contralateral spread of tuberculosis, it 
was thought that the area probably represented 
a nodular tuberculous infiltration, but since 
this type of tuberculous lesion is notoriously 
benign and not apt to produce hemoptysis, the 
possibility of a tumor was considered. At this 





Fic. 2. Right lateral view. Below the hilum, back 
to the fissure between the right middle and right 
lower lobes is seen the area of infiltration. The 
right base is completely clear. (See arrow.) 


time the patient ran a slight afternoon tempera- 
ture and had a flare-up of the symptoms in the 
right upper quadrant. 

She was admitted to the Marine Hospital. 
Several sedimentation rates ran between 10 and 
I5 mm.; the red blood cell counts were around 
4 million with normal leukocyte counts and dif- 
ferentials. Sputum and gastric washings exam- 
ined by smear, culture, and guinea pig inocula- 
tion were all negative for acid fast bacilli. A 
tuberculin test performed with 0.005 mg. 
Tuberculin Purified Protein Derivative was 
mildly positive. During her hospital stay the 
patient gained weight and her temperature 
returned to normal. On several occasions with- 
out apparent effort she brought up bright red 
blood from her mouth. Repeated chest examina- 
tions showed no change in either the minimal 
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infiltration of the second left interspace or the 
somewhat nodular infiltration below the right 
hilum. 

In view of this persistent hemoptysis and the 
failure to demonstrate any active tuberculosis, 
the probability of a tumor was more seriously 
considered. On October 8 a bronchoscopy was 
done and the larynx, trachea, and bronchial 
mucosa seemed to be a deeper pink than they 
would appear normally. There was no edema, 
ulceration, suppuration, or neoplasms through- 
out the tracheobronchial tract. It was sug- 
gested that if the symptoms persisted, another 
bronchoscopy be done. 

The patient was then referred to the Tumor 
Clinic of the U. S. Marine Hospital, Baltimore, 
Maryland, where another bronchoscopy was 
performed. The following findings were seen: 
Approximately 3 to 34 inches from the carina, 
the right lower lobe bronchus appeared to be 
narrow, and immediately in front of the bron- 
choscope was visualized a rounded purplish 
mass which bled easily. The remainder of the 
bronchoscopy was negative. A biopsy was 
taken from the mass with the subsequent histo- 
pathological diagnosis of a bronchial adenoma. 
The patient was operated upon and a right 
lower and right middle lobectomy was per- 
formed. On the operative specimen, between 
the bronchus and the large vessel in the hilar 
region, there was a grossly lobulated yellow- 
gray tumor mass approximately 1.5 cm. in 
diameter. There was definite infiltration of the 
bronchial wall at the division of the right lower 
and right middle lobe bronchi. Microscopic ex- 
amination showed rather circumscribed col- 
lections of basophilic cells in a scanty and loose 
fibrous stroma. These cells, which were uniform, 
exhibited indefinite cytoplasmic limits and deep 
staining nuclei of variable shapes. Each area of 
tumor had a compressed fibrous capsule. In 
one of the sections lung tissue was seen, and 
there was a localized area of fibrosis, necrotic in 
the center with infiltrated lymphocytes and 
compression of the lung parenchyma. The bron- 
chial wall in some parts was edematous and con- 
tained collections of lymphocytes. The bron- 
chial mucosa appeared normal. Pathological 
diagnosis: Adenoma of the bronchus. 


COMMENT 


Polypoid tumors of the bronchi produce 
bronchial irritation, partial or total ob- 
struction, and bleeding. In these features 
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reside the explanation of the clinical and 
roentgenological picture. Consequences of 
slowly increasing bronchial obstruction are 
in almost all instances the predominant 
components of bronchial adenoma. Re- 
peated attacks of pneumonia, obstruc- 
tive emphysema, chronic pneumonitis, ab- 
scesses, atelectasis, and pulmonary fibrosis 
are usually present, alone or in various 
combinations. 

In this case repeated slight hemoptysis, 
some cough, and apparently stable areas 
of infiltration were the only findings. As 
the infiltration of the left upper lobe was 
obviously tuberculous, the most likely 
diagnosis was tuberculosis with probable 
bronchial involvement to account for the 
hemoptysis. A tumor was considered the 
second choice. Undoubtedly, if there had 
been signs of bronchial obstruction in the 
segments distal to the right lower lobe with 
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its nodular infiltration, the diagnosis of a 
tumor would have then been the diagnosis 
of choice. 


Gilbert H. Fletcher, M.D. 
University of Texas 

M. D. Anderson Hospital 
Houston, Texas 
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INTRALUMINAL DIVERTICULUM AND OTHER 
LESIONS PRODUCING INTERMITTENT 
DUODENAL OBSTRUCTION OR STASIS 


By RICHARD E. KINZER, M.D. 


DIXON, ILLINOIS 


ORE and more attention is being 

given to the study of the small in- 
testine. Improved methods for the exam- 
ination of the jejunum and ileum include 
the fractional barium meal and intestinal 
intubation. These methods of examination 
have increased the diagnostic accuracy in 
the study of the small intestine. However, 
the radiologist should not consider the 





FiG. 1. Arteriomesenteric occlusion of the transverse 
duodenum. The patient's colon and other organs 
were located quite low in the abdomen. 


small intestine as a blind spot in the 
routine gastrointestinal series. [t is rarelv 
necessary to subject the patient to intes- 
tinal intubation in order to obtain an ade- 
quate study of the duodenum and jejunum. 
Routine examination of the stomach should 
always include one or more emptying 


films, and close attention to the passage of 
the barium meal through the duodenum 
and Jejunum during roentgenoscopy should 
be considered an essential part of the 
examination. 

Extrinsic lesions producing deformity of * 
the duodenum are relatively common. In 
our search for small intestinal pathology, 
we are more likely to find disease in other 
organs than in the intestine. This is partic- 
ularly true of the second and third parts of 
the duodenum because of their intimate re- 
lationship with several neighboring struc- 
tures. Brown and Harper? have recently 





Metastatic 


2. Carcinoma of the 
glands at the root of the mesentery produced the 
stasis shown in this roentgenogram. 


Fic. pancreas. 
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called attention to the importance of study- 
ing the duodenum in cases of extrahepatic 
biliary tract disease. They have found com- 
pression of the superior flexure of the sec- 
ond part of the duodenum a valuable sign 
in differentiating obstructive and non- 
obstructive jaundice. 

Dilatation and stasis, confined to the 
first and second parts of the duodenum and 
the right half of the transverse duodenum, 
are characteristic of arteriomesenteric oc- 
clusion of the duodenum. The transverse 
- portion of the duodenum is dilated on the 
right side of the spine and normal on the 
left side. This tvpe of stasis 1s usually asso- 
ciated with generalized visceroptosis and 
should be suspected in individuals of the 
hypersthenic type who complain of nausea, 
pain in the epigastrium, and vomiting. 
Figure 1 illustrates this condition. The duo- 


= ae Z^ Se 
PAE - 
* 4 Fr 
- s a > 8 
at x zt 


Intraluminal Diverticulum 2 





r 


pæ 
os) 


denal distention has caused some loss of the 
connivental markings in the descending 
part of the duodenum, although there 1s 
not an appreciable enlargement of the duo- 
denal cap. 

Pressure from an adjacent organ is per- 
haps more common than visceroptosis in 
the production of duodenal stasis. Because 
of its position, the pancreas 1s most likely 
to be the source of the pressure. Lesions of 
the head of the pancreas may produce the 
characteristic wide duodenal sweep and 
pancreatic carcinomas which metastasize 
to regional mesenteric glands can produce 
duodenal stasis much like that seen in ar- 
teriomesenteric pressure deformities of the 
duodenum. Figure 2 illustrates duodenal 
stasis secondary to carcinoma of the pan- 
creas in a white female, aged thirty-five. A 
large sweep around the head of the pan- 


Frc. 5. Duodenal ulcer involving the lesser curvature of the second part of the duodenum. This patient 
was extremely refractive to all forms of medical management. 





F1G. 4. Acute stomal ulcer at the site of an ancient 
gastrojejunostomy. This gastroenterostomy had 
functioned normally for twenty-five years. 


creas 1s apparent, but the duodenal stasis 
seems to end at the vertebral border. The 
stasis was caused by metastatic glands at 
the root of the mesentery. 

Intermittent obstruction and stasis are 
among the most common disorders seen in 
the distal portions of the duodenum, and 
if not due to extrinsic pressure may be the 
result of intrinsic pathology. Frequently, 
the first roentgenoscopic evidence of duo- 
denal stasis is a dilated duodenal cap. If 
the distal loops of the duodenum are not 
dilated in the presence of megabulbus, 
careful attention to the descending loop of 
the duodenum may reveal acute ulceration. 
Figure 3 illustrates an active ulcer crater 
on the lesser curvature of the second part 
of the duodenum. Slight enlargement of 
the duodenal cap can be noted. There was 
a twenty-four hour gastric retention of al- 
most 80 per cent of the barium meal. 

Jejunal ulcers following gastrojejunos- 
tomy are relatively common. In some cases, 
these ulcers may cause sufficient spasm, or 
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enough adhesions may form, to produce 
duodenal stasis or actual jejunal obstruc- 
tion. Figure 4 shows an extremely dilated 
duodenum secondary to acute stomal ul- 
ceration at the site of an old gastrojejunos- 
tomy. This stasis was largely due to spasm, 
but surgical intervention was necessary to 
relieve the symptoms. 

Foreign bodies occasionally obstruct the 
duodenum. Both tapeworms and round- 
worms have been responsible for obstruc- 
ttion in this area. Toys and other foreign 
bodies swallowed by children either remain 
in the stomach, or if passed into the bowel, 
usually proceed on through the intestines 
and are eliminated. Figure ¢ illustrates an 
unusual partial obstruction of the second 
part of the duodenum produced bv a sur- 
gical sponge. The patient had sustained a 
gun-shot wound through the upper right 
abdomen which had perforated the duo- 
denum. The lesion was repaired, and what 
seemed to be a good result was obtained. 
Several months later symptoms of partial 





5. Surgical sponge in the duodenum. Note 
surrounding inflammatory mass. 
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obstruction with elevation of temperature 
appeared. There was pain and tenderness 
in the epigastrium and on roentgen exam- 
ination it was apparent that there was an 
inflammatory process in the region of the 
pancreas and second part of the duodenum. 
A laparotomy was performed and adhesions 
about the duodenum were freed. The bowel 
was not opened. Temporary relief was ob- 
tained, but after several weeks of observa- 
tion it was necessary to operate again for 
relief of obstructive symptoms. The bowel 
was opened on this occasion and a surgical 
sponge was removed. Recovery was then 
uneventful. 

Diverticula of the duodenum are quite 
common. They are most often seen on the 
lesser curvature of the second and third 
parts of the duodenum. They are not often 
symptomatic. They may be multiple and 
are frequently quite large. Both perfora- 
tion and bleeding have been reported. Fig- 





Fic. 6. Multiple diverticula of the duodenum in a 
patient with an esophageal hiatus hernia. 
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Fic. 7. Megaduodenum secondary to partial obstruc- 
tion at junction of first and second parts of duo- 
denum. Whether this obstruction is due to a par- 
tial intrinsic stenosis or to an extrinsic fibrous 
band is not known. 


ure 6 shows an example of multiple diver- 
ticula of the duodenum in a patient who 
had a large esophageal hiatus hernia. In 
this case, the diverticula were completely 
asymptomatic, but the esophageal hiatus 
hernia was causing moderate epigastric 
distress. Some authors? believe that diver- 
ticulosis of the small intestine may pro- 
duce epigastric distress possibly as a result 
of retention in the sacs. Edema and local 
swelling could conceivably produce stasis 
in the intestine. 

Megaduodenum may be secondary to 
vestigial intrinsic. duodenal diaphragm.? 
These embryonic rests are quite rare and 
are seldom seen in adults. Duodenal ob- 
struction in the newborn is still almost uni- 
formly fatal although early diagnosis and 
surgerv have recently begun to reduce the 
mortality.*? Figure 7 is a roentgenogram 
of an adult white male who has a megaduo- 
denum with an apparent partial stenosis or 
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perforate diaphragm at the junction of the 
first and second parts of the duodenum. 
Repeated roentgenoscopic examinations 
have failed to show any extrinsic pressure 
deformity and the partial obstruction is al- 
most certainly intrinsic in origin. Although 
symptoms of distention and malnutrition 
have existed for years, the patient refuses 
surgical intervention and a more positive 
diagnosis has therefore been impossible. 





Fic. 


8. Case 
hour after barium meal showing "'gourd-like" sac 
in descending duodenum. 


report. Roentgenogram made one 


Intraluminal diverticulum of the duo- 
denum has apparently not previously been 
reported. Bockus does not mention this 
condition.’ An instance of intermittent duo- 
denal obstruction produced by an intra- 
luminal diverticulum, and proved surgi- 
cally, is presented. 


CASE REPORT 


R. S., a white male, aged twenty -two, was 
admitted to an Army hospital feeling quite well. 
He gave a history of having had an acute attack 
of upper abdominal pain with vomiting and 
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subsequent diarrhea while overseas on duty 
with the Armed Forces. A gastrointestinal 
examination at the time was reported as fol- 
lows: “Duodenal obstruction probably second- 
ary to extrinsic pressure." On careful question- 
ing the patient admitted that he had had many 
previous episodes of nausea, vomiting, and 
diarrhea over a period of many years. The first 
attacks occurred in early childhood. Recovery 
from previous attacks had usually taken place 
in two or three days with no particular treat- 
ment except bed rest. Physical examination 
and routine laboratory examinations were nega- 
tive. Roentgenoscopic examination of the stom- 
ach revealed a megabulbus, but the distal part 
of the duodenum seemed quite normal. A film 
made one hour after the barium meal showed 
a gourd-like structure, partially filled with 
barium, in the descending duodenum. Subse- 
quent films failed to demonstrate the structure 
again, and in five hours the stomach and duo- 
denum were empty. After a few days the exam- 
ination was repeated. The duodenal bulb was 
greatly dilated and as barium entered the de- 
scending duodenum it was seen to fill a sac-like 
structure which enlarged and completely ob- 
structed the duodenum. It was impossible to 
force any of the barium beyond this point. 
After manipulation and palpation, the sac was 
emptied by milking the contents back into the 
stomach. After emptying of the sac, barium 
was seen to pass around it and proceed on 
through the distal loops of the duodenum in 
normal fashion. A diagnosis of intraluminal 
diverticulum of the duodenum was made. 
Surgical exploration confirmed the roentgen 
diagnosis. The sac was found to have a mucosal 
lining on both the inside and outside. It was 
possible to invert the sac in the manner of turn- 
ing the fingers of a glove inside out. The mouth 
of the sac was located just distal to the vaterian 
area. Figures 8, 9, 10 and 11 illustrate the 
roentgen findings. 


COMMENT 


Duodenal obstructions are seen in all age 
groups. Those occurring in early life are 
usually due to congenital malformations. 
These malformations may be intrinsic or 
extrinsic in nature. They are called intrin- 
sic when the obstruction is due to a perfor- 
ate or imperforate diaphragm, when par- 
tial or subtotal stenosis is present, and 
when there is an atresia.* Figure 7 illus- 
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Fig. 9, 10. Case report. Spot roentgenograms in anteroposterior and right lateral projections showing 
intrinsic diverticulum well filled with barium and completely obstructing duodenum. 


trates a case which falls in the group of in- 
trinsic obstruction due to a partial stenosis. 
This patient has refused surgery and has 
shown some improvement on medical treat- 
ment. Nine cases of intrinsic duodenal dia- 
phragm have been reported in the litera- 
ture? This persistent structure is a result 
of incomplete recanalization of the fetal 
duodenum. During early fetal life the duo- 


denum becomes completely obliterated by 
epithelial proliferation. At this stage in de- 
velopment, the pancreatic and hepatic 
ducts are being formed.* Normally, the 
duodenum is then recanalized and com- 
plete re-establishment of the duodenal 
lumen takes place. It seems logical to as- 
sume that an intrinsic diverticulum in the 
duodenum could result only secondary to 





Fic. 11. Case report. Spot rcentgenogram of par- 
tially evacuated sac showing presence of mucosal 
folds. After evacuation of the sac, barium passed 
around the diverticulum and proceeded normally 
through the bowel. 


some remnant of a duodenal diaphragm. 
Our patient's history of intermittent ob- 
struction in early life would seem to indi- 
cate that his duodenal deformity was con- 
genital in nature. 


Richard E. Kinzer 


C3 


FEBRUARY, 1949 


SUMMARY 


I. Duodenal obstruction and stasis have 
been discussed, and several of the more 
common causes have been presented and 
illustrated. 

2. A case of intraluminal diverticulum 
of the duodenum, producing intermittent 
obstruction, is presented. 


Dixon, Ill. 
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THE ROENTGEN MANIFESTATIONS OF PANCREA- 
TITIS COMPLICATING MUMPS 


By M. H. POPPEL, M.D., F.A.C.R., and CELIA BERCOW, M.D. 


NEW YORK, NEW YORK 


1^ PREVIOUS papers on the roentgen 
manifestations of pancreatic conditions 
mumps could only be mentioned and illus- 
trated briefly. It is the purpose of this 
paper to enlarge upon the subject. 

Mumps is a general, specific, infectious 
disease with characteristic localization in 
the parotid and other salivary glands. 
Among the common complications are or- 
chitis, oophoritis and mastitis. 

Accompanying some of the typical cases 
is a clinical syndrome which is characteris- 
tic of pancreatitis, either in the acute or 
subacute form. The latter is the more 
common form. The condition is rarely 
serious. 

In the acute form there may be high 
fever, nausea, vomiting, severe pain over 
the epigastrium and left hypochondrium 
with radiation towards the back, develop- 
ing some prostration usually, but not al- 
ways, about one week after the onset of 
the parotid swelling. The urine may contain 
sugar. On physical examination there 1s 
tenderness over the pancreas with some 
overlying muscular rigidity. 

In other cases the pancreatitis is mild 
with only a slight to moderate degree of 
the above symptoms and signs. 

The pathological changes are: 


I. Gross 
(a) swelling of the pancreas with red- 
ness. 
(b) enlargement with congestion ot 
the adjacent lymph nodes. 


2. Microscopic 


(a) congestion of the blood vessels. 
(b) edema and swelling of the cells of 
the external secreting glands, as 
well as of the islet cells. 

cellular infiltrations, chiefly mo- 
nonuclear, occur. 


(c) 


ROENTGEN STUDY 


The roentgen examination consists of 
roentgenoscopy, simple preliminary films 
and barium meal study. 

The roentgen signs of acute pancreatitis 
are: 

Marked intolerance to barium in the 
duodenal loop with or without enlargement 
and displacement of the loop. The loop is 
so irritable that it is difficult to visualize 
any barium therein. It resembles the in- 
tolerance seen in the Stierlin phenomenon 
in cecal tuberculosis. 

Elevation of the stomach. 

Restricted motion or freezing of the left 
diaphragmatic dome. 

Transverse position of the duodenal bulb 
with or without enlargement of the duo- 
denal loop. 

Collection and stasis of appreciable quan- 
tities of contrast material in the dependent 
portions of the duodenum. 

Fullness between the transverse colon 
and the stomach. 

Ill defined left psoas muscle contour. 

Pressure indentations on the stomach 
and duodenum. 

Coarsely feathered duodenal mucosal re- 
lief, possibly due to edema. 

Abnormal gas distention of the colon, es- 
pecially the transverse portion, and even a 
paralytic ileus with the formation of fluid 
levels when the patient is examined in the 
erect or lateral recumbent posture. 

The roentgen manifestations of the sub- 
acute forms may vary from no demon- 
strable manifestation to slight or moderate 
degree of the manifestations described 
under the acute form. 


INCIDENCE 


Ninety-five (65 male and 30 female) con- 
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Fic. 1. 4, B, C, D. Case 1. Elevation of stomach and bulb; marked duodenal intolerance 
to the barium sulphate. 


secutively diagnosed cases of mumps in 
patients up to the age of thirty were avail- 
able for study. Of these, 17 (15 male and 2 
female) had signs and symptoms referable 
to the pancreas and were classified clini- 
cally as follows: acute pancreatitis, 3 (2 male 


and 1 female) and subacute pancreatitis, 
I4 (13 male and 1 female). 

The 3 acute and 11 of the 14 subacute 
cases were roentgenographed. All 3 of the 
acute cases, in patients four, nine and ten 
years of age, were definitely positive. Of the 
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11 subacute cases roentgenographed, 4 were 
normal and 7 showed positive findings. 
The 3 acute cases (Fig. 1, 2 and 3) and 1 
of the typical subacute positive cases (Fig. 
4) are herein described. No special sequence 
nor interrelationship with the other more 
common complications was discernible. 


CASE REPORTS 


Case 1. The patient, male, aged four, vomited 
twice and refused food on the sixth day follow- 
ing the onset of parotid mumps. The tempera- 





Fic. 3. Case 111. Marked duodenal intolerance to the 
barium sulphate. 





Fic. 2. Case 11. Moderate duodenal intolerance to 
the barium sulphate; coarsening of the duodenal 
mucosa. 


ture was Io4? F. There were no other complica- 
tions. The roentgenoscopic and film studies 
(Fig. 1) revealed marked duodenal intolerance 
to the barium sulphate, with pancreatic ten- 
derness roentgenoscopically. The stomach and 
bulb were elevated. The movement of the left 








Fic. 4. Case 1v. Moderate duodenal intolerance to the 
barium sulphate. 
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diaphragm was restricted. The duodenal loop 
was not perceptibly enlarged. 


Case 11. The patient, male, aged ten, com- 
plained of epigastric pain eight days after the 
onset of parotid mumps. There was nausea and 
vomiting. The temperature was 103? F. There 
were no other complications. The roentgeno- 
scopic and film studies (Fig. 2) were similar to 
the above except that the duodenal intolerance 
to barium was not as marked. This permitted 
visualization of the duodenal mucosa, which 
was coarsened. 


Case 111. The patient, female, aged nine, com- 
plained of pain in the epigastrium and left 
hypochondrium beginning six days after the 
onset of parotid mumps. The temperature was 
102.2? F. There were no other complications. 
There was loss of appetite and slight nausea 
but no vomiting. The roentgenoscopic and film 
studies (Fig. 3) revealed marked duodenal in- 
tolerance to the barium sulphate and pancreat- 
ic tenderness roentgenoscopically. The duo- 
denal loop was not enlarged. 


Case Iv. The patient, male, aged thirty, com- 
plained of vague mid-abdominal and back pain 
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ten days after the onset of parotid mumps. The 
temperature was 100° F. There was continued 
slight nausea and anorexia but no vomiting. 
The roentgenoscopic and film studies (Fig. 4) 
revealed to a slight degree the signs described 
under the acute cases. The most constant roent- 
gen finding was moderate duodenal intolerance 
to barium. There was no tenderness and no 
enlargement of the duodenal loop. 


114 East 54th St. 
New York 21, N. Y. 
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DEMONSTRATION OF SINUS TRACTS, FISTULAS, 
' AND INFECTED CAVITIES BY LIPIODOL* 


By MAJOR JAMES M. DELL, Jr. 
Medical Corps, Army of the United States 


HE purpose of this paper is to present 
the technique of the injection of sinus 
tracts, fistulas, and infected cavities. The 
justification is the scarcity of literature on 
this subject, the fact that by the informa- 
tion gained curative procedures are insti- 
tuted at an earlier date, and that the sur- 
geon explores with preoperative knowledge 
of the extent and direction of the disease 
process. 
One of the few articles in the literature 


* From the Battey General Hospital, Rome, Georgia. 
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is that by Gage and Williams! of the Radio- 
logical Department, St. Mary's Hospital, 
London, England. This article was of such 
exceptional merit that it was republished in 
full in Radiology. It will be quoted freely in 
this paper. 

A sinus is a tract leading from the skin 
or mucous membrane to a deep-seated 
focus of suppuration, a vestigial structure, 
or an aberrant secreting tissue. 

! Gage, H. C., and Williams, E. R. Radiological exploration of 


sinus tracts, fistulae and infected cavities. Radiology, 1943, 41, 


"mn, aa Q 
233-249. 





Fic. 1, 4 and B. Case 1. This illustrates a cavity in bone filled by the replacement method. The sinus had 
drained for six months. Very little evidence in the plain film. Very small opening in the skin. A few minims 
of lipiodol were injected and the pressure was too great for further injection. The syringe was removed and 
pus exuded. This was repeated twelve times with the heavier lipiodol sinking to the bottom and displacing 
the pus. At operation a large cavity as shown was unroofed, and in a few weeks the patient's drainage 


stopped. 


to 
to 


- 


L3 
H 
Jp 





Fic. 2. Case 1v. A Y shaped sequestrum with five 
sinus tracts leading through bone to skin openings. 
Four of these openings had to be plugged. It is 
readily apparent in this case that the operative 
approach can be planned so that the continuity of 
bone is not completely interrupted. If the opera- 
tion is not planned with this in mind, a fracture 
may occur which in this sclerotic bone may result 
in non-union or in marked delay in union. Opera- 
tive removal of the sequestrum was performed. No 
drainage now for three months. 


A fistula is an abnormal tract leading 
from a mucous surface to another mucous 
surface or to the skin. 

The walls of chronic sinuses are made up 
of fibrous tissue lined by granulation tissue 
which constantly produces pus. In very 
long standing sinuses and fistulas there is 
usually a down growth of epithelium from 
the skin or mucous surface which may be- 
come complete and prevent closure of the 
abnormal tract. 

Persistent tracts are due to: first, and 
most important, the presence of sequestra 
or foreign bodies; second, inadequate drain- 
age; third, epithelization of the tract. 

Generally speaking, the principles of 
treatment of sinuses and fistulas are two in 
number. First, the necrotic or foreign ma- 
terial must be removed and adequate 
drainage provided. Second, if the tract 
persists after removal of the cause, then the 
tract must be removed or destroyed. 
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The injection and roentgenological dem- 
onstration of sinus tracts, fistulas, and ab- 
normal cavities is by no means simple. 
The prime requisite 1s to have the sides of 
the injection mechanism tightly applied to 
the walls of the tract and still have the tip 
free, that is not in contact with the under- 
lying structures. This has been the main 
problem as we have met with every con- 
ceivable type of opening. The pin-point 
opening is injected best by an ordinary 
No. 20 gauge needle with the shaft cut off 
near the base. As this has a sloping smooth 
enlargement from tip to base with a smooth 
blunt tip it is more efficient than the lacri- 
mal duct cannula advocated by Gage and 
Williams. For a slightly larger opening the 
shaft is pulled out of the base with a pair 
of pliers. We do not have the special conical 
rubber adaptor nozzle used by Gage and 
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Fic. 3. Case v. (7) A long curving tract ending in a 
surface defect in bone near the lower angle of the 
scapula. (/7) A second tract leading along a surface 
defect on the posterior surface of the scapula. 
Both tracts are inadequately drained. 
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Williams, but have used an improvised one 
which has certain advantages, namely, the 
tip lies away from the end of the rubber 
adaptor. These are easily made from the 
stoppers used on nearly all standard rubber 
capped vials. The stopper is inverted and 
a hole cut in the part that projected into 
the vial. This is pulled up on the metal 
adaptor of an ordinary syringe. This has 
made injection of tracts possible when 
other methods have failed. 

A second improvised injector that has 
been of value is made from the rubber cap 
of a medicine dropper. The open end is cut 
off and an opening made in the closed end. 
These openings are of various sizes and are 
slipped over either the needle base or the 
metal adaptor of a syringe. This gives an 
efficient conical rubber injector. Telescop- 
ing or fitting one of these dropper caps into 
another and slipping them over the needle 
base or metal adaptor makes a pliable in- 
jecting mechanism with a protected tip 
which can be used to advantage. 

Injection through an inserted catheter 1s 
necessary in some of the gaping wounds. 
The danger in this is that a superficial tract 
may be by-passed. I believe that the ideal 





Fic. 4. Case vi. A cavity between fragments with 
tracts leading into a large cavity in the head of the 
femur. Operation—Multiple small hard fragments 
of bone found in a cavity in the head and neck. 
Cavity admitted a finger and was smooth walled. 





Fic. §. Case vir. A chronic bone abscess not the result 
of trauma. Drainage of seven months' duration. 
Very difficult to inject. The tip would always strike 
an obstacle that would plug it. Shifts of position 
would not allow injection. Only by using a pro- 
tected tip could the injection be done and then 
only by using marked pressure alternation with 
suction. There must have been a piece of tissue 
acting as a ball valve with obstruction to the in- 
flow as this cavity was draining freely. At opera- 
tion the cavity was unroofed and curetted. Much 
dirty granulation tissue was removed. This lesion 
was supposedly secondary to a gonococcal arthritis 
of the knee. 


injecting mechanism for a number of the 
openings would be one suggested by Colo- 
nel Faust of this station. This utilizes 
cannulas of various sizes threaded through 
solid rubber balls of various sizes. If these 
were available, lipiodol injection would be 
very much simplified in some cases. After 
insertion of the injecting mechanism, if the 
injection is difficult, the tip is tilted up, 
down, or to the side. It is necessary in 
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Fic. 6, 4 and B. Case rx. Plain film revealed a c; ivity in the left ilium containing a metal fragment. This was 
evident as the cause of drain: age. Lipiodol injection was needed to rule out other pieces of metal acting as 
foci. Operation —Removal of metal fragment and adequate drainage of cavity. No drainage for the past 


six weeks. 


tracts with multiple openings to plug sev- 
eral or all but one in order to reach all of 
the extensions. This is most readily accom- 
doen; by pressure of a gauze covered fin- 
ger or fingers. Collodion has not been used 
since iiie method described when assistants 
are available is so simple. 

In private practice I twice made use of a 
purse string suture, drawing the skin itself 
up around the syringe. This was the only 
way that I was able to inject one tract in 
the loose scrotal tissues. 

Ihe utilization of gravity has been of 
value in many cases with films taken at in- 
tervals. 

Lipiodol has been the injected material 
used here. To conserve lipiodol we have 
been able to determine the amount of 
lipiodel which we will need in the syringe 


hic. 7. Case xir. Cavity in the os calcis. Plain film 
very indefinite. Marked pressure alternating with 
suction was necessary to fill the cavity. Operation 
Removal of three sequestra and considerable 
granulation tissue. 
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Hic. 8. Case xiv. Cavity in badly comminuted frac- 
tures, of the tarsal bones. The cavity or tract in- 
volves the calcaneocuboid and the anterior sub- 
astragalar joint. Tract traverses the length of the 
os calcis and emerges posteriorly. There is a lat- 
eral extension. Operation—Cavity unroofed. Se- 
questra and granulation tissue removed. Patient 
has had no drainage for two months. Arrow points 
to the rubber cap protecting the tip of the injecting 
mechanism. This rubber cap is indispensable in 
the injection of certain types of tracts. 


by the amount of drainage. This has been 
à correct estimate in a great percentage of 
cases. It is best to have too much in the 
syringe as its removal for filing causes 
spillage from the opening in the skin or 
mucous surface. At times in large cavities 
it might be advisable to mix the lipiodol 
with equal parts of sterile olive oil. Lipiodol 
appears to have some therapeutic value of 
its own as many cases have had a cessation 
of drainage after injection. 

The question of how much pressure to 
use in a given case is most difficult. There have been cases of lipiodol passing into the 








Fic. 9, Æ and B. Case xvir. A cavity in the lateral condyle of femur and adjacent tibia. If this patient is ever 
to be treated by arthroplasty, then complete eradication of the cavities is probably indicated. There are 
many cases with cavities very near or actually bulging beyond the articular surface of bone. Many of these 
have spontaneously closed. Some have remained closed and others have reopened. 
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lic. 10. Case xvin. Cavity in the ilium at edge of 
acetabulum connecting with the joint cavity. Note 
lipiodo] outlining the joint capsule. No ill effects 
from this. This is not desirable, but could hardly 
be avoided in this case. This film made twenty- 
four hours after injection. Films made one week 
later showed considerable absorption of lipiodol 
from the hip joint? 


veins draining the uterus in hysterosal- 
pingography, but no serious effects have 
been noted from this. I had this happen in 
one hysterosalpingogram and have films 
showing the lipiodol in the iliac veins. There 
was mild shock but no ill effects. This prob- 
ably would not happen in these cases be- 
cause of the surrounding fibrosis. I do not 
hesitate to use marked pressure alternating 
with release of pressure to introduce the 
first cubic centimeter as there are often lit- 
tle plugs that may act in a ball valve man- 
ner or may simply plug the opening. After 
this point is passed then undue pressure 
should not be utilized. 

Fractional injection in one bone cavity 
was valuable. This patient had a pin-point 
opening and a few minims of lipiodol raised 
the pressure so that more force was inad- 
visable and also impossible. The injector 
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was removed and pus came out. This was 
repeated ten or twleve times with thesheav- 
ier lipiodol displacing and expelling the pus 
until a large cavity was filled. 

[n a mass of granulation tissue the point 
of exit may be determined by pressure. At 
one point a drop of pus will exude pointing 
to the likely injection site. At times small 
sequestra in the tract will interfere with in- 
jection and have to be removed. 

After injection the problem of retention 
of the medium during film examination is 
usually met by having the patient or ward 
man hold the syringe or by holding the 
syringe by sandbags. Both have been used 
and both are satisfactory with the former 
much simpler. A frequently used method 
of retention of the lipiodol is by slidinga 





Fic. 11. Case xix. Cavity between fragments. No 
sequestra or foreign bodies. Cavity only three- 
fourths surrounded by bone as shown by multiple 
views. It appears that this type of cavity only 
partially surrounded by bone tends to heal spon- 
taneously when no foreign material is present. 
These act about the same as soft tissue cavities. 


VoL 





Fic. 12. Case xx. Z4, lipiodol fills a large cavity in the left abdomen. Healing comminuted fracture of the 
body of the third lumbar vertebra. B, illustrates the use of gravity. Patient was turned on right side for 
several hours. Lipiodol fills a large cavity in the body ot the third lumbar (arrow) and passes to the right 
to fill a cavity containing the large fragment of metal. 





Fic. 15. Case xxii. 4, long complicated tract through the body of the fourth lumbar vertebra. Arrow points 
to a shadow resembling a drainage tube. This shadow represents the site of a tube that had been in place 
for several weeks. Twenty cubic centimeters of lipiodol was used and the patient turned on his abdomen 
for twenty-four hours. No bowel connection was demonstrated. The metal foreign body is on the left side. 
B, on second injection 35 cc. of lipiodol was used. The tract connected with the descending colon lateral 
to the bullet. There was also a connection with the ascending colon near syringe tip. Only a very small 
amount entered the ascending colon and a large amount the descending colon. The lipiodol also gravitated 
to the bullet. 
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Fic. 14. Case xxvr. A tract leading from a posterior 
opening through a cavity in the right sacroiliac 
to enter the cecum. There is also a fistula from the 
anterior abdominal wall to the cecum. Internal 
fistulas leading from bowel to bone must always 
be correctly evaluated. It would do very little good 
to saucerize and curet a cavity that is being fed by 
colon contents. Odor is no criterion of connection 
with bowel. Fecal drainage has not been observed. 
The fistula to the bowel must be repaired first, 
and then the bone abscess treated. Connection 
with the bowel can be demonstrated with meth- 
ylene blue by mouth, but the location cannot. 
Operation—Fistulas disconnected and bowel re- 
paired. Bone focus to be operated on if drainage 
continues. 





gauze covered finger quickly over the open- 
ing as the injecting mechanism is removed. 
This is especially easy when the pliable 
rubber mechanism is used. In the illustra- 
tions it will be seen how little the fingers 
and hands interfere with detail. It is easy 
to slide a piece of clean dry gauze in place 
of the one plugging the opening without 
spillage. This prevents confusing shadows 
from any initial leakage. 

It is surprising how little evidence there 
may be on the plain film of a cavity in 
bone. Sclerosis around a defect is not an 
indicator as this may occur around a defect 
by chemical or thermal irritation from the 
passage of metal through bone. Also the 
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sclerosis may be so slight that it i$ not 
visualized. i 

Plain roentgenograms should always be 
made before injection. 

Roentgenograms should always be made 
even when there is apparently no chance of 
enough lipiodol entering to be of any value. 
We were agreeably surprised in several 
cases. Large films should be taken when- 
ever a tract around the trunk is investi- 
gated. One word about technique may save 
re-examinations. It is advisable to routinely 
add 5 kv. to the regular technique. 

Stereoscopic roentgenograms are impera- 
tive in complicated tracts. To these should 
be added a film made at a right angle to 
the stereoscopic projection. Oblique films 
are at times necessary. Anteroposterior 
and lateral views are usually sufficient. 

So far as I know there are no contrain- 
dications to the injection of lipiodol into 
a sinus or fistula except an acute or sub- 
siding acute inflammatory process. Com- 
plications so far have had no serious after 
effects and have been limited to 4 cases. 
T'wo cases with abscess cavities in the up- 
per end of the tibia near the knee joint had 
febrile reactions with chills and some swell- 
ing of the joint. Both recovered quickly 
under sulfonamide therapy. The third case 





Fic. 15. Case xxvi. Soft tissue abscess ruling out 
bone focus. Operation—Incision of cavity with re- 
moval of a piece of canvas legging. No drainage 
now. 
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showed a connection with the hip joint, 
but nM ill effects. The patient has almost 
complete range of motion of this joint with 
very little pain. Some local minor flare-ups 
have occurred consisting of slight soreness 
for twenty-four hours. 

Everyone is familar with the long history 
of chronic osteomyelitis with its quiet 
periods and apparent healing followed by 
flare-ups and further drainage. These post- 
traumatic cases seem to present a different 
picture roentgenologically. This series pre- 
sents less sclerosis and thickening of bone 
around the cavities. Perhaps this will come 
in time as these cases are much earlier 
than those usually seen in private practice. 
The mechanism of production of the two 
is different. The former is a pressure and 
inflammatory necrosis from within, the 
latter from without, establishing a tract 
at the onset. Manv of these cases close 
spontaneously. Manv reopen and drain 
while the patient is still in the hospital. 
The question I would like to raise is 
whether every draining sinus of more than 
one month's duration should not be in- 
jected fairly early and whether or not on 
demonstrating a cavity this should be 
opened, curetted, and adequately drained, 
providing of course, that there is enough 
bone support for union. These sponta- 
neously closed cavities may in later years 
be caused to flare up by trauma or by 
some debilitating disease. At present the 
policy is to inject all draining sinuses of a 
month's duration. It can probably be 
stated without exception that any cavity 
containing a foreign body either bone, 
metal, or other material should have that 
foreign body removed. 

The cases illustrated have been taken from 
the 150 cases injected from January, 1943, 
through April, 1945, in the Department of 
Roentgenology at Battey General Hospital. 
Many interesting cases have been omitted 
because of space requirements. Many lat- 
eral or anteroposterior views have been 
omitted for the same reason. Since the com- 
pletion of this paper we have had one case 
of a type not shown in the illustrations in- 
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cluded here. This sinus passed in from the 
left flank to connect with a large metal for- 
eign body in the body of the first lumbar 
vertebra. From the middle of the tract 
there were two connections with the kid- 
ney. 


CONCLUSIONS 


1. Many uninfected defects in bone as 
the result of penetrating metal show a sur- 
rounding zone of sclerosis. Many other 
cases have foreign bodies in the soft tissues 
and bone. The continued drainage may be 
due to either the foreign body or the cavity 
in bone. Lipiodol will usually determine 
which or both. 

2. There are many infected cavities in 
bone which have an internal connection 
with the bowel. It is probably always cor- 
rect to repair the fistula first. 

3. Cavities near or in joints probably 
require treatment if these patients are to 
be treated later by arthroplasty. 

4. It seems that the optimum time for 
operative interference is as soon as the 
bone is strong enough to prevent fracture. 
The longer a cavity remains with infection, 
inadequate drainage, or foreign bodies the 
more fibrosis and the less likelihood of 
closure. 

c. At times the tract leading to the focus 
is very long and passes near important 
structures or organs. In many of these 
cases it would not be advisable to follow 
the tract in operating. Lipiodol injection in 
determining the location of the focus al- 
lows a planned and more effective operative 
approach. 

6. This work does not presume to add 
any new diagnostic features to the inter- 
pretation of the roentgenograms. It is 
hoped that the technical points in injection 
will be of value to anyone performing 
these studies.* 


333 West Main St., S. 
Gainesville, Florida 


* Since the preparation of this paper an article on the same sub- 


ject has appeared in this Journat (Pendergrass, R. C., and Ward, 


W. C. Roentgenographic demonstration of sinuses and fistulae. 
AM. J. RoeNTGENOL. & Rap. THERAPY, 1947, 57, 571-577). 
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PRINCIPLES OF FAST ELECTRON , 
THERAPY IN CANCER * / 


By ERICH M. UHLMANN, M.D., F.A.C.R., and LESTER S. SKAGGS. Pu.D. 


CHICAGO, ILLINOIS 


I^ CONSIDERATION of the progress 

made during the past fifty years in the 
treatment of malignant diseases by means of 
radiant energy, it is justifiable to state that 
the physical and therapeutic possibilities 
in this field have neither been exhausted 
nor utilized to their fullest extent. The de- 
velopments in nuclear physics are of too 
recent date to have gained great impor- 
tance in their biological application. The 
work in this field is only in its incipient 
experimental stage. 

One form of radiant energy has attracted 
our special interest for many years, namely, 
the production and use of free electrons in 
the treatment of cancer. This idea does not 
seem to be extraordinary or even original, 
when it is recalled that the biological ef- 
fects of roentgen rays and radium are due to 
secondary electrons which are produced 
when roentgen rays pass through tissue. The 
advantage of using free electrons directly 
for therapeutic purposes is found in their 
physical characteristics. They are small 
particles of matter, which, after being freed 
from their source, have a limited pathway. 
For all practical considerations their range 
Is determined by the power which generates 
the electrons and this is therefore relatively 
easy to calculate and to control. Also of 
importance is the fact that the highest 
concentration of energy in an electron beam 
Is not at the source, as is the case in the 
more traditional forms of radiation, but 
rather at the end of the beam. 

These characteristics should have caused 
electrons to be attractive for the treatment 
of malignant disease and, indeed, such ef- 
forts have been made for many years. The 
reason for not taking advantage of this 
form of radiant energy lies in technical 
difhculties which have made it heretofore 


impossible to build the powerful generators 
necessary to create free electrons of suf- 
ficient intensity. 

The range of free electrons produced 
with voltages generally used in deep roent- 
gen therapy would be limited to fractions of 
I mm. in depth. Such electron beams are, 
of course, of little therapeutic value. In 
order to derive benefits from this source of 
radiant energy, electron beams have to be 
produced with a range of at least 15 to 17 
cm. in depth, which in turn require electric 
energy of many million volts. 

This problem was approached in a prac- 
tical way for the first time by Lange and 
Brasch who built an impulse generator with 
1.7 and 2.4 million electron volts. Their 
work was followed by Trump, Van de 
Graaff and Cloud who constructed a high 
voltage generator and an acceleration tube 
of up to 3 million electron volts. Free elec- 
tron beams produced with these powerful 
apparatus provided for a range of several 
millimeters and fostered the hope that, in 
pursuing the technical principles of con- 
struction, greater ranges might be achieved. 
The construction of machines of greater 
and greater voltages on these principles, 
for the production of free electron beams, 
however, became obviated by the devel- 
opment of the betatron by Kerst. 

The betatron opened an entirely new 
technical approach to this problem, and 
promised the production of a free electron 
beam with sufficient range for actual use in 
the treatment of deep-seated malignancies. 

The present limitations in the use of 
radiant energy from traditional sources are 
not due to the fact that roentgen rays or 
gamma rays of radium do not sufficiently 
destroy malignant cells, but rather that in 
doing so they also damage normal tissue. 


* From the Tumor Clinic of Michael Reese Hospital. Presented at the Forty-eighth Annual Meeting, American Roentgen Ray 


Society, Atlantic City, N. J., Sept. 16-19, 1947. 
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The AMpfiscion effects from roentgen rays 
and gamma rays decrease with the square 
of the distance from the source, and the 
amount of radiation which can be safely 
administerated is generally limited by the 
tolerance of the skin. In order to apply 
lethal doses to malignant tumors within 
the body, different entrance fields are 
chosen for the rays, and thus crossfire the 
body tissue. Such radiation produces un- 
desired and unnecessary effects on the 
tissue surrounding the tumor, and thus 
* limits their use in the actual treatment of 
malignant disease. 

In contrast, a free electron beam of suf- 
ficient energy can be directed and applied 
in such a manner that the concentration 
of energy is greatest in the tumor itself and 
not in the skin. Practically no radiation 
effects will take place beyond the stipu- 
lated depths and the energy concentration 
in the overlying tissue, through which the 
electrons must pass by necessity, will be 
smaller than in the tumor. 

When the betatron was first developed 
by Kerst it was used as a machine to pro- 
duce roentgen rays. Since the acceleration 
process for producing a free beam of elec- 
trons is the same as that for the production 
of roentgen rays, it was felt that this was 
an avenue of approach for solving the 
problem of utilizing electrons for cancer 
therapy. The work to be reported here was 
carried out by one of us (L. S. S.), with the 
close cooperation of Kerst, Almy and Lanzl. 
We were privileged to use the 20 million 
electron volt betatron originally built by 
Kerst and at present in the Department of 
Physics at the University of Illinois in 
Urbana. Construction alterations in the 
original machine were necessary to make 
it suitable for the liberation of a free elec- 
tron beam. 

The betatron works on the principle 
that a quantity of electrons from a tungsten 
filament is injected into a vacuum chamber 
between the poles of an alternating current 
electromagnet. A fraction of the injected 
electrons is captured in circular orbits. 
Here they receive energy from the in- 
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creasing magnetic field, gaining about 70 
electron volts per turn and making about 
300,000 turns to reach full energy in the 
case of the 20 mev. machine. After reach- 
ing their required energy, the diameter of 
the electron orbit is expanded. If the goal 
is to produce roentgen rays, the electrons 
are caused to strike a platinum target. In 
order, however, to produce a free beam of 
electrons from the betatron it 1s necessary 
to have an unobstructed path. The target, 
therefore, was removed and the injector so 
placed that the electrons during expansion 
of the orbit may move out and reach the 
region near the edge of the magnetic field, 
where they start moving in spirals of large 
pitch. If nothing further were done, the 
electrons would continue spiraling, and 
would come out through the walls of the 
magnetic chamber and spread in all direc- 
tions about the machine. However, if a 
magnetic shunt is placed at the beginning 
of the spiraling region, the magnetic field 
in this area is nearly zero. This makes it 
possible for the electrons to enter this re- 
gion and move in nearly a straight line for 
a distance of 10 cm. They emerge in a field 
which is so weak as to receive only a slight 
magnetic deflection before they pass through 
the window of the vacuum chamber and 
escape entirely from the influence of the 
magnetic field. 

Without going into details of the tech- 
nical construction, it may be said that the 
described method of removing the electron 
beam works satisfactorily. After slight ad- 
justments we were able to obtain a well 
collimated beam of electrons from the 
betatron. The most intense beam yet ob- 
served produced ionization effects in a 
Victoreen thimble chamber at a distance of 
I meter from the window equivalent to 
that produced by 100 roentgens per minute 
of roentgen rays. At 35 cm. from the window 
an equivalent of 1,500 r per minute with an 
8 square cm. field was observed. It is ex- 
pected that this intensity can be improved 
by a factor of Io or 100. 

The main part of the beam of electrons 
as it emerges from the window has a height 
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of about 2 mm. and width of about 6 mm. 
A cross sectional appearance of the beam 
shows a fanlike tail which is produced by 
electrons which are not completely cap- 
tured by the magnetic shunt. This tail can 
be eliminated by permitting the beam 
to pass through an aluminum window with 
a thickness of 1/1000 of an inch. 

The electron beam from the betatron 
suffers considerable scattering in the air 
beyond the window. A cross section at a 
distance of Io cm. reveals that the beam 
no longer has its original sharp outline and 
that the edges have become diffused. At 
this distance, the height is about 6 mm. and 
the width 13 mm. At 35 cm., the beam is 
about 2 cm. high and 4 cm. wide, and at 1 
meter the beam has a mean diameter of 
about 12 cm. 

If, however, the beam after emerging 
from the doughnut is allowed to enter an- 
other evacuated space, the divergence can 
be limited and the beam will remain small 
and well defined. 

The electron beam produced in the 20 
mev. betatron does not produce sufficient 
lonization in air to be self luminous, but 
its path can be made visible by placing a 
fluorescent screen in the beam at a slight 
angle. The actual penetration of the elec- 
tron beam was determined by sandwiching 
a sheet of film between two pieces of 
presdwood of density equal to that of 
water. The edge of the film was coincident 
with that of the presdwood blocks which 
face the beam and the plane of the film 
was approximately parallel to the beam. 
A beam produced with r3 mev. penetrates 
6 cm. which is in agreement with the 
theoretical predictions. Based on our cal- 
culations, a 30 mev. beam would produce 
more than 14 cm. penetration and a 35 
mev. beam, 17 cm. The actual depths 
reached are now being measured and it is 
expected that they will conform with the 
theoretical calculations. These figures indi- 
cate a constant change in ionization which 
continually increases from the surface to 
a point near the end of the range. Beyond 
this end, there is a sharp decrease to prac- 
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tically zero ionization. The exit dose ff an 
electron beam from the betatron fis ex- 
tremely small, and when measured behind 
10 cm. of presdwood was found to be about 
I per cent of that at the front surface. 

Collimation of a beam of electrons is 
relatively simple. Lead, however, is not a 
satisfactory material for this purpose, be- 
cause 1t produces a large yield of roentgen 
rays when struck by high energy electrons. 
As the efficiency of roentgen-ray produc- 
tion decreases rapidly with decreasing 
atomic number, material of low atomic 
number such as hydrocarbons are very 
suitable for collimation. Wood or plastics 
are probably the most economical and 
satisfactory. 

In conclusion, this outline describes the 
production of an electron beam from the 
betatron. It was shown that this beam can 
be well collimated, is homogeneous in 
energy, and of sufficient intensity to reach 
deep-seated malignant diseases. Consider- 
able experimental work, however, remains 
to be done before clinical application of the 
betatron in the treatment of malignant 
tumors can be safely recommended. 


Michael Reese Hospital 
Chicago 16, Ill. 


DISCUSSION 
Dn. J. G. TRuMP, Cambridge, Mass. Dr. Uhl- 


mann and Dr. Skaggs and also their associates 
at the University of Illinois, particularly Dr. 
Kerst, are to be commended for their pioneering 
investigation of the use of high energy electrons 
for the treatment of deep-seated tumors. The 
possibilities of cathode rays for therapy have 
been appreciated for many years, but were lim- 
ited by the relatively low ranges in tissue which 
were then available. The betatron and various 
linear accelerators now under development 
offer for the first time a means of giving such 
particles sufficient range to reach deep-seated 
tumors. The ranges indicated by Dr. Skaggs 
agree closely with the maximum penetration of 
I cm. per 2 million volts which we observed 
some years ago with a Van de Graaff electro- 
static accelerator.! 

! Trump, J. G., Van de Graaff, R. J., and Cloud, R. W. Cathode 


rays for radiation therapy. Am. J. RoeNTGENOL. & Rap, THER- 
APY, 1940, 43, 728-734. 
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It X well established that the biological effect 
of high energy electrons and roentgen rays 
should be closely similar for the same amount of 
absorbed energy. Both these radiations release 
within the volume of the absorber the same kind 
of low energy electron ionization which pro- 
duces the biological effect. The attractiveness 
of cathode rays for therapy, as pointed out by 
Dr. Uhlmann, lies in the fact that for an indi- 
vidual electron the ionization density is a maxi- 
mum at the end of its path. This would lead one 
to expect that a concentrated ionization dose 
could be delivered deep within the body with 
relatively little dosage sustained by the inter- 
vening tissue and no radiation dosage sustained 
beyond the maximum range of the particles. 

This favorable characteristic of individual 
electrons, however, is considerably modified by 
scattering. When a parallel beam of electrons 
enters tissue, the electrons do not all proceed in 
an undeviated course, but are scattered sidewise 
with the result that the maximum ionization 
produced by the beam occurs in the first half of 
their range. 

Fortunately, because of momentum consid- 
erations, it would be expected that electrons of 
20 to 40 million volts would scatter less than 
electrons of a few million volts. This would have 
the effect of moving the region of maximum 
ionization somewhat closer to the maximum 
range for such electrons. Nevertheless, in bring- 
ing the region of maximum ionization to a tu- 
mor at Io cm. depth, for example, cathode rays 
of over 40 million volts would probably be re- 
quired. Such radiation would produce consid- 
erable ionization beyond the tumor and possibly 
at the exit skin. It will be interesting to have 
this distribution of ionization further investi- 
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gated by the authors as they proceed with their 
work. 

In this connection it is of interest to observe 
that corresponding and perhaps even more ef- 
ficient localization of deep tumor doses can be 
accomplished by roentgen rays of suitable en- 
ergy.? This slide shows the conventional three- 
portal cross-firing technique used on a cylindri- 
cal phantom using a 2 million volt roentgen-ray 
beam at a I meter distance. In this case the 
tumor dose is 60 per cent higher than the maxi- 
mum dose sustained anywhere outside the 
rumor. The threshold erythema dose for such 
2 million volt roentgen radiation is 1n excess 
of 4,000 roentgens when administered in daily 
doses of 300 r. The next slide shows the distribu- 
tion of ionization in the same phantom pro- 
duced by continuous crossfiring technique. The 
tumor dose is now several times higher than 
that sustained by nearby tissue and over five 
times greater than the skin dose. 

In conclusion, it is evident that both high 
energy cathode rays in the 20 to 40 million volt 
range and supervoltage roentgen rays in the 2 
and 3 million volt range are capable in principle 
of delivering high deep tumor doses with a 
minimum damage to surrounding healthy tis- 
sue. If the cathode-ray beam can be kept rela- 
tively free from accompanying low energy 
electrons, it is probable that unusually high 
skin tolerance will be observed at the portal of 
entry, similar to that found with supervoltage 
roentgen rays. The use of the high energy 
cathode rays for deep tumor irradiation 1s a new 
possibility in therapy, and its investigation de- 
serves particular attention and support. 

? Trump, J. G., Moster, C. R., and Cloud, R. W. Efficient 


deep tumor irradiation with roentgen rays of several million volts. 
AM. J. RoeNTGENOL. & Rap. THERAPY, 1947, 57, 703-710. 
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MISSE communities of 10,000 to 25,000 
population do not have a qualified 
full time radiologist.^? It is doubtful if most 
of these communities now offer enough op- 
portunity for advancement to attract one. 
In time, with a continued increase in the 
demand for radiology and completion of 
the proposed hospital building program, 
some of these smaller centers of population 
will support a radiologist. Most physicians 
who find it necessary to interpret roent- 
genograms for themselves are not well satis- 
hed with the results of this practice. Hos- 
pitals which do not have specialists in 
radiology on their staffs are anxious to 
improve their roentgen-ray services. There 
is no lack of willingness on the part of most 
small hospitals to conform to the desirable 
standards? which have been recommended. 
Unfortunately, these standards, as far as 
obtaining qualified radiological consulta- 
tion Is concerned, are not easily met. In 
order to supply this consultation service,° 
physicians and hospitals in some of these 
communities are seeking part time visits 
from experienced radiologists located in 
neighboring large cities. 

This discussion is presented to describe 
how one group of radiologists attempted to 
meet the demands for roentgen-ray service 
in outlving hospitals situated near a large 
city. This group is located in a city of 
300,000 population situated in one of the 
more populous mid-western states. They 
maintain private offices and they also 
direct hospital roentgen-ray departments 
in their home city. In the beginning, the 
group was formed by a local radiologist 
inviting an out-of-town radiologist to join 
him in practice. Later, a third and then a 
fourth radiologist Joined the group as the 
demands of the practice increased. Even 
before the war time shortage of radiologists 
became acute, this group had consented to 
make regular biweekly visits to conduct 
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the roentgen-ray activities in three neigh- 
boring communities. This was arranged in 
addition to their office and hospital practice 
within the city limits. After Pearl Harbor, 
a hospital in another city was added for the 
duration of the war. 

The first out-of-town venture by these 
radiologists was begun eight years ago at 
Hospital “A,” an institution of 75 beds, 
serving a community of 22,000 population 
forty miles away from the city. No radiolo- 
gist was available locally and the medical 
staff with the hospital authorities requested 
help in conducting the department of 
radiology. Within one year, a new hospital 
of 50 beds, Hospital "B," was opened in a 
community of 10,000 population fifteen 
miles from Hospital “A” and only forty- 
five miles from the city. A request was 
made by this hospital for visiting radiolog- 
ical service under the same plan. Because 
of their proximity it was possible to com- 
bine visits to Hospitals “A” and “B” on the 
same trip, thereby reducing the total travel 
time for each. 

Six years ago Hospital "C," of 75 bed 
capacity located in a city of 15,000 popula- 
tion, asked for help with its radiological 
problems. This city is located thirty-five 
miles northwest of the home city, whereas 
Hospitals “A” and “B” lie to the east. 
When the radiologist who had practiced 
in this community died, the hospital pur- 
chased the apparatus which he had installed 
in it. Since there was no other radiologist 
in this community, the physicians and the 
hospital authorities requested the services 
of the group from the larger city. Adequate 
professional service to this hospital neces- 
sitated two visits each week totaling one 
to one and one-half days. To provide for 
this additional work load, it was necessary 
for the group to expand by the addition of 
a third radiologist. 

Hospital “D,” of 100 beds, located in a 
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25,0Np population city was fourth applicant 
for c@nsultation service. To meet its re- 
quest, the radiological associates were re- 
quired to extend by sixteen miles the east- 
ern leg of their circuit. The distance to the 
east was now too great to be practicable 
except as a war time accommodation. 
It was undertaken only with the under- 
standing that visits would be discontinued 
when the radiologist situated in the outly- 
ing city returned from military service. 
During the three and one-half years that 
this hospital was included, films were 
mailed once each week to the city office of 
the group. In addition, once each week, 
this hospital was visited by a group mem- 
ber as a part of the eastern trip which 
now required a minimum of twelve to 
fourteen hours, even under the most favor- 
able travel conditions. Since the end of the 
war, our radiological service has been dis- 
continued in Hospital “D” but continued 
in the original three hospitals. 

In many localities, visits to three hos- 
pitals in one day, and a trip of one hundred 
thirty miles would not be possible. In this 
instance, the location of the hospitals in 
proximity, excellent roads which are sel- 
dom impassable in winter, and a level 
terrain, require that only a relatively small 
portion of the day be spent in transit. 

These small city hospitals were founded 
by contributions from the local community 
and by large individual bequests. Their 
continued support comes from local citi- 
zens, community groups, church organiza- 
tions, the hospital guild and occasionally 
from the municipal government. The board 
of directors of these hospitals usually in- 
clude individuals or their representative 
who have contributed generously to the 
hospital, business men of the community 
and one or more physicians. The desire of 
all is to make the hospital in which thev 
are interested as self sufficient and up to 
date as possible. In order to do so, the 
roentgen department as well as other divi- 
sions of the hospital must meet certain 
requirements. Hospital boards are usually 
well informed regarding the importance 
of professionally supervised roentgen-ray 
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activities. By first-hand individual expe- 
rience and through the advice of medical 
associates, board members are impressed 
with the fact that radiological services of 
high quality constitute an essential phase 
of hospital procedure. It is because adminis- 
trative bodies look upon radiology as a 
primary hospital function that sharp dif- 
ferences in opinion have arisen with radiolo- 
gists who seek to preserve strict private 
practice status in all their activities. 

An experienced radiologist engaged in 
active private practice knows well the 
pitfalls which attend improper organization 
in the roentgen department of a hospital. 
Frequently, he can prevent dissatisfaction 
on the part of the board by explaining the 
function of the radiologist and by empha- 
sizing his standing as a medical consultant. 

The periodic visits of a consulting radiol- 
ogist to outlying hospitals are necessarily 
limited in time. Organization of his time 
and efficient planning of all departmental 
activities is the secret of a pleasant and 
successful visit. Much of the technical 
work, outlined and directed in advance, 
should be completed before he arrives. 
Finished roentgenograms should be as- 
sembled and immediately available for his 
inspection. Pertinent information relative 
to the diagnostic examination should be 
collected by the technician in readiness for 
the radiologist. If the patients to be exam- 
ined by him personally have been given a 
specific appointment for the occasion of 
his visit they can be handled without great 
time loss. The balance of the radiologist's 
visit is devoted to the very Important func- 
tion of professional consultation with his 
medical colleagues. The value of this last 
activity will depend upon the performance 
and ability of the radiologist as well as his 
personality. 

In most instances, hospitals have been 
established long enough to acquire some 
roentgenologic equipment and develop 
floor space for the roentgen department 
before the trained radiologist is engaged. 
He must, therefore, put up with the phys- 
ical plant which is available until he can 
plan and secure arrangements more to his 
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liking. There are certain physical require- 
ments essential to the successful operation 
of any hospital roentgen department. 
These are determined by the number and 
type of patients in the hospital, the average 
length of hospital stay and the number and 
type of out-patients examined. If roentgen 
therapy is employed, adequate space for 
equipment, dressing rooms, examination 
facilities, and a waiting room for patients 
must be provided. Only those types of 
equipment which will be used frequently 
are Justified. If an estimate of the number 
of fracture, gastrointestinal, urological and 
chest cases during one year is secured, a 
basis for equipment needs can be estab- 
lished. Special apparatus, as for example, 
that employed in examination of the skull 
Is very useful but not essential in a small 
hospital. 

A general hospital of 50 to 75 beds serv- 
ing a community of 10,000 to 20,000 popu- 
lation needs as a minimum the following 
roentgenologic equipment: one combination 
fluoroscopic and roentgenographic tilting 
roentgen table, one fluoroscopic tube below 
and another roentgen tube above the table 
with energizing apparatus of 200 milli- 
ampere capacity. The added expense of a 
rotating anode tube seems justified if new 
equipment is to be purchased. One cassette 
changer and one mobile roentgen machine 
with about 30 milliampere and 87 kilovolt 
capacity are also needed. Usually the elec- 
trical circuits in the patients’ rooms are 
inadequate for maximum operation, but 
special wiring should be available in the 
fracture room and the mobile apparatus 
used there whenever possible. Accurate 
and dependable temperature control for 
film processing solutions is a frank necessity ; 
it is not a luxury. It is poor economy to 
permit laxity or inaccuracy in the process- 
ing of roentgen film which is a costly 
commodity, and upon whose roentgeno- 
graphic quality, good clinical results de- 
pend. A generous stock of roentgen films in 
a light-proof film bin, adequate cassettes 
for any type of examination, a supply of 
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film hangers for a half day's work, 
film dryer of two dozen film capacfy are 
required. In the consultation room a bank 
of four viewing boxes and a stereoscope are 
required. for proper demonstration and 
interpretation. of films. Files for active 
films, the storage of inactive films, identifi- 
cation cards and diagnostic indexing of 
cases must be readily accessible. The per- 
sonnel employed in the roentgen depart- 
ment should include a well trained and 
experienced technician, a relief technician 
who may spend part of her time in another 
part of the hospital and a part time ste- 
nographer who can take and transcribe 
medical dictation. 

Planning in advance with the technician 
how the work is to be carried out in his 
absence will save much time for the radiolo- 
gist during his subsequent visits. A list of 
all types of roentgen examinations ordinar- 
ily performed in the department, designat- 
ing the various views to be made for each 
examination and the size and number of 
roentgen films required in each instance is 
advisable. This list, prepared by the radio- 
logist, avoids leaving the choice of views to 
the technician or the referring physician 
and helps to prevent re-examination during 
the radiologist's visit because he finds film- 
ing inadequate or improperly performed. 
Patients referred for routine roentgen ex- 
amination should not be scheduled during 
the radiologist's visit. Those for examina- 
tion of the gastrointestinal tract may be 
scheduled according to either of two differ- 
ent routines. If the radiologist visits the 
hospital in the morning, the patient should 
receive his barium at the time he is fluoro- 
scoped by the radiologist. If the visit does 
not occur before noon, the patient should 
be scheduled to appear four to five hours 
beforehand, given the barium meal and 
films made of the stomach and duodenum. 
This method of procedure gives the radiolo- 
gist a preview of the stomach and duo- 
denum, permits observation of the rate of 
movement in the upper gastrointestinal 
tract at the time of his fluoroscopy, de- 
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crea&s the amount of subsequent filming 
and aWoids further delay before the patient 
can be fed. 

Direct roentgenological consultation in 
emergency situations is not available in a 
hospital served by a visiting radiologist 
unless such situations arise during or shortly 
before the specified time of his visit. Ac- 
tually, this shortcoming is less important 
than many persons are apt to believe, be- 
cause few roentgen examinations fall in the 
true emergency category. A firm stand by 
the radiologist in the matter of postponing 
the roentgen examination of patients with 
severe injuries, such as skull fractures, until 
the more important treatment for shock 
has been instituted, is sound medically and 
results in less hurried and therefore more 
accurate and informative roentgenograms. 
Most physicians in outlying hospitals have 
been in the habit of treating fractures with- 
out the help of a radiologist or of a trau- 
matic surgeon. In the case of difficult 
fractures 1t is frequently necessary to call a 
specialist from a larger center or to send 
the patient to him for treatment. In the 
meantime, films can be sent to the radiolo- 
gist or he will see them during the next 
scheduled visit. Probably the greatest value 
of the radiologist to the general practi- 
tioner in the management of fractures 
comes from discussions regarding further 
procedures, when the immediate attempts 
at reduction have not been entirely satis- 
factory. A radiologist who is consulting 
daily with orthopedists and traumatic 
surgeons of a large community acquires a 
fund of knowledge about fracture work 
which will make his judgment and advice 
of considerable value. Frequently the prac- 
titioner with a severe fracture case is un- 
decided whether or not he should seek 
expert consultation. The radiologist may 
tactfully suggest, through an explanation 
of the points involved as shown by the 
roentgenographic examination, what may 
be the most advantageous procedure for 
the patient and physician. In a consulting 
practice of this type it is seldom necessary 
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for the radiologist to provide fluoroscopic 
assistance during the reduction of frac- 
tures. Staff physicians should use the fluor- 
oscope for such purposes only under the 
control of the technician, to insure due 
regard for the safety of examiner and 
patient. The upper limit of fluoroscopic 
exposure must be stated specifically by the 
radiologist, and the technician must have 
authority to discontinue the roentgen ray 
if this amount is exceeded. 

During the interpretation of roentgeno- 
grams much interesting material passes 
before the radiologist. It is our practice to 
classify all cases at this time according to 
diagnosis. For this procedure the simple 
and very workable system devised bv 
Hodges and Lampe? is used in these hos- 
pitals. Standardization in all activities of 
the group in the matter of record keeping 
has served to coordinate the clinical ex- 
periences at all hospitals as well as the 
private office practice. 

Administration of roentgen therapy on a 
consulting visit basis presents a very diffi- 
cult problem. Certainly from the viewpoint 
of the group radiologist the simplest and 
most satisfactory course to follow is to 
require that all ambulatory patients travel 
to his established office and have bed-ridden 
patients transferred to hospitals served by 
the group in the home city. From the view- 
point of the patient and in the eves of the 
management and medical staff of the small 
city hospital this is scarcely to be consid- 
ered ideal. 

Difficulties in securing daily transporta- 
tion of patients to the city for a number of 
successive weeks is an insurmountable ob- 
stacle in some cases. Many patients from 
outlying districts will not forego the as- 
sociation with their familv and friends re- 
sulting from confinement in a hospital away 
from home. They will, however, go to the 
local hospital in which they have confi- 
dence and where they believe they will be 
more comíortable. Local pride of hospital 
authorities, citizens and theTmedical staff 
in their institution urges that the patients 
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from their community be kept at home. 
Without knowing or weighing the factors 
involved many persons influential in the 
hospital feel their institution should be 
able to give roentgen therapy as satisfac- 
torily as those in large cities. 

Before the group became interested in 
the out-of-town hospitals, two of these 
institutions had acquired roentgen therapy 
apparatus. When the radiologists of the 
group were asked to direct the departments 
in the hospitals the question of roentgen 
therapy presented a real challenge. As a 
result the radiologists decided to deter- 
mine if a workable procedure for roentgen 
therapy could be devised, primarily for 
patients who could not be treated in the 
city, in place of giving a dogmatic “no” 
to consideration of any therapy. 

In this plan the technician must be es- 
pecially well trained in roentgen therapy. 
Adequate equipment of not less than 200 
kilovolt capacity must be provided, as well 
as proper facilities for examination of the 
patients. Each patient receives a prelimi- 
nary examination by the radiologist after 
referral from his physician. If it appears 
that he should not be treated in the local 
hospital and can be transferred to the city 
for more adequate therapy, the radiologist 
makes this recommendation to the referring 
physician. The radiologist must always re- 
serve the right to determine where the 
patient should be treated. If the patient 
Is to be treated in the local hospital, the 
history and the radiologist's physical find- 
ings are recorded on the treatment record. 
Specific written instructions regarding dos- 
age and positioning are also recorded. The 
patient is then given his first treatment by 
the radiologist with the assistance of the 
technician. All the subsequent treatments 
given on the days that the radiologist is 
present are performed under his immediate 
supervision. He must also review the treat- 
ment record on each of these visits and 
write instructions for any interim treat- 
ment before the next biweekly visit. A 
responsible physician who has had some 
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postgraduate training in radiology 
be employed to supervise and chetk the 
technician's treatment in the absence of 
the radiologist. Because of the radiologist's 
responsibility, it is advisable for him to 
inform the patient, before treatment is 
started, that he will not be present during 
each treatment. He should tell the patient 
what arrangements have been made for 
supervision. If the patient does not wish 
to take treatment under these conditions 
he may refuse and the radiologist must 
return him to his referring physician with 
the explanation for his action. The bi- 
weekly examination of the patient will keep 
the radiologist informed regarding the de- 
velopment of untoward symptoms and the 
progress of the lesion. The experienced 
radiologist who carefully observes his cases 
should know beforehand when to terminate 
treatment and avoid either under or exces- 
sive dosage. 

Roentgen therapy of superficial lesions 
may be performed if suitable apparatus is 
available. Treatment of this type is con- 
fined strictly to the time of the radiolo- 
gist’s visit and administered under his per- 
sonal supervision. 

The record system should be similar to 
the one used in the city. Patients for fol- 
low-up examination are scheduled weeks 
or months ahead on the day and hour of 
the radiologist’s visit, and as careful a re- 
examination conducted as is employed 
elsewhere. It is the practice to see all such 
patients from the community during his 
visits in the local hospital whether they 
were treated locally or in the city. This en- 
courages more patients to return for post- 
treatment examinations. 

If radiation therapy is administered with 
a full realization of these limitations and 
an energetic interest on the part of the 
radiologist is maintained, the procedure as 
outlined seems justified. 

Intracavitary radium application can be 
performed by the radiologist on his visit 
to the hospital, if it is his practice to do 
this type of work. Patients so treated usu- 
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y Meceive roentgen therapy in his home 
officebr the hospital, thereby allowing him 
to plan the proper sequence of treatment. 
The nursing personnel of the hospitals 
quickly become accustomed to the routine 
care of patients treated with radium. Spe- 
cific and clearly stated directions covering 
all phases of the patient's care, and instruc- 
tions concerning telephone communication 
with the radiologist are the same as used 
in the city hospitals. These have been found 
entirely satisfactory for the protecting of 
the patient as well as for the hospital per- 
sonnel. If no one in the radiological group 
is equipped to apply radium, it is apt to be 
administered by those untrained in such 
procedures, obviously making the results 
of radiation therapy less satisfactory. All 
patients who receive radium application 
are considered the radiologist’s private 
patients. 

A recent survey of the departmental 
records shows that the number of diagnos- 
tic roentgenologic cases per year increased 
IOO to I$O per cent between 1940 and 
1946 in all of the out-of-town hospitals. 
The major increase in Hospital "A" oc- 
curred in 1946 after many physicians re- 
turned from service. Hospitals “B” and 
"C" showed their major increases during 
the war, when large industrial plants were 
built in the communities. The increases 
in these hospitals have been maintained 
since the war and augmented by patients 
referred from many returned physicians. 
A continuation of the present level of ac- 
tivities in each radiological department 
depends upon the financial status of the 
local community, new hospital construc- 
tion, and the use of roentgen equipment in 
the offices of staff physicians. The quality 
of the service rendered by the visiting 
radiologist will do much to offset the latter 
and also maintain present activities. 

The most important consideration in 
discussing remuneration Is the assurance 
that the radiologist will find he is sufficiently 
well paid to maintain the active interest, 
which is essential to successful medical 
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performance. If the radiologist does not 
enjoy his out-of-town visits, no reasonable 
remuneration can compensate him. On the 
other hand, if a break in the routine of city 
practice can be accomplished, without dis- 
rupting the continuity of service, as is 
possible where a group of radiologists IS 
practicing together, these trips may be a 
welcome diversion. Scheduling hospital 
visits during time ordinarily devoted to 
recreational activities, as week-ends or 
"half days," is not recommended. Such a 
practice may exact a price out of all pro- 
portion to any remuneration received. 

Hospitals of less than zo bed capacity 
may not have enough roentgen-ray work 
to pay a radiologist on a percentage basis. 
In this event, he may receive a fixed sum 
for each visit. The minimum number of 
visits per week or per month should be 
stipulated. With a larger volume of roent- 
gen-ray work, a percentage of the gross 
income should be received. Remuneration 
in proportion to the work performed 1s a 
definite incentive to his development of 
the roentgen department. In calculating 
the radiologist's income, his extra expendi- 
ture of time and effort in travel is balanced, 
at least in part, by the fact that he 1s not 
in the hospital for more than a short period 
during each week. 

Charges for roentgen examinations must 
be determined by the radiologist, and with 
the agreement of the hospital authorities. 
They should be in accord with charges for 
similar service in the locality. Fees for 
roentgen therapy are determined entirely 
by the radiologist, after his examination of 
the patient and outline of necessary treat- 
ment. In these out-of-town hospitals, the 
character of the visits makes it necessary 
for the hospital to collect the roentgen-ray 
accounts. Settlement of the radiologist's 
account at the end of each month is recom- 
mended. In order to do this, the amount 
represented by the current bad debt loss 
ratio of the hospital may be deducted, in 
determining the gross income. This avoids 
endless bookkeeping and permits the radi- 
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ologist's account to be kept in balance. 
When the bad debt loss ratio is not deter- 
mined, the radiologist should receive a 
percentage of the monthly gross charges. 
This should be slightly less than the per- 
centage received in the plan previously 
mentioned. Kirklin,’ Ullmann,’ Sante,? and 
Warfield'? have stated their ideas concern- 
ing methods of remuneration. Considering 
all factors, it appears that the figure of 
40 to 60 per cent of gross receipts, or its 
equivalent, as recommended by Kirklin,’ 
is fair if the hospital has a reasonable vol- 
ume of work and the radiologist’s loss be- 
cause of absence from his city practice is 
not large. 


SUMMARY 


(1) The experiences of a group of radiol- 
ogists in conducting a consultation practice 
in small out-of-town hospitals is described. 

(2) Suggestions for operating a diagnos- 
tic roentgenological service are given and 
necessary equipment listed. 

(3) Administration of radiation therapy 
is not advised in these hospitals except as 
specified. 

(4) The development of departmental 
activities under the guidance of a qualified 
radiologist is reported. 
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5) Factors determining the radio 
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CONTRIBUTION TO THE TECHNIQUE OF 
BRONCHOGRAPHY IN ADULTS* 


By L. WALK 


HE introduction of a rubber tube into 

the trachea, for bronchography, 1s 
apparently considered to be technically 
dificult, and this even seems to inhibit a 
wider use of bronchography. In this article 
a simple method is described. 

The patient is sitting, leaning about 10 
degrees forward. A duodenal tube is held 
between the second and third fingers of 
the left hand (Fig. 1); these two fingers 
with the tube are introduced into the 
pharynx, behind the epiglottis which can 
be easily palpated, and the epiglottis to- 
gether with the tongue is pulled forward 
somewhat. The tube is thus held against 
the posterior sur face of the epiglottis. The 
patient is asked to breathe deeply. During 
every deep inspiration the free right hand 
pushes the tube 1 or 2 cm. forward; the 
fingers of the left hand holding the tube are 
somewhat loosened for this. When the tube 
has entered the trachea, it is felt falling 
loosely (contrary to the tight going if 
erroneously introduced into the esophagus). 
If the first attempt is not successful, the 
next is made with the patient leaning a 
little more forward (up to 45 degrees). The 
introduction is performed without light, 
the roentgenologist thus adapting his 
eves for the following roentgenoscopy. The 
iodized oil is instilled under roentgenoscopic 
control; diagnostically valuable aspects 
and moments are fixed by means of fluoro- 
scopic spot films. 

Before the introduction of the tube the 
patient has to fast and is prepared as fol- 
lows: Half an hour before the exploration 


* From the I. Medical Clinic of the University of Tartu. 
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morphine (or best dihydrocodeinone) plus 
atropine is injected. Then the throat 1s 
anesthetized. by means of soft cotton 


brushes; first the pharyngeal arches, the 
upper and then the lower part of the piri- 
form recesses are anesthetized (e.g. panto- 
per cent, to which r to 2 


drops of 


caine 2 





Fic. 
fingers of the left hand, for introduction. 
with a small metal olive is used. 


1. Duodenal tube held by the second and third 
A tube 


adrenaline per cc. have been added), the 
anesthetic spreading over the pharyngeal 
mucosa even where not touched by the 
brush. Usually three to four brushes are 
sufficient. Àn introduction of a brush into 
the trachea is not necessary and only means 
discomfort to the patient. An inspection of 
the larynx by means of a mirror follows, 
looking for vocal cord paresis. Then 2 cc. 
of the anesthetic is injected into the 
trachea by means of a laryngeal syringe, 
which is held at the posterior surface of 
the epiglottis and 1s not introduced into 
the trachea; the injection (under mirror 
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control) is done promptly during the in- 
spiratory phase of deep breathing and 
causes expectoration. A spray may be used 
for anesthesia instead of the first brushes. 

The duodenal tube can be introduced 
without dyspnea and insults of expectora- 
tion even in unilateral vocal cord paralysis. 


SUMMARY 


A description has been given of a simple 
method for introducing a duodenal tube 
into the trachea for bronchography. 


Centrallasarettet 
Eskilstuna, Sweden 
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ALLEABLE CONES FOR ROENTGEN THERAPY* 


By ROBERT S. LEIGHTON M.D.1 


MINNEAPOLIS, MINNESOTA 


HE use of small cones for direct treat- 

ment of limited areas has become uni- 
versally adopted in recent years, partic- 
ularly for lesions in various accessible body 
cavities. Because large doses may be ap- 
plied directly to the tumor and because ac- 
curate control of the treated areas 1s pos- 
.sible with intracavitary cones, results in 
many cases have been very gratifying. 

One difficulty that plagues the radio- 
therapist in the application of this type 
of treatment is his all too frequent inability 
to adapt a rigid cylinder to lesions whose 
dimensions do not approximate a circle. 
The smallest cylinder that will cover the 
lesion frequently does not leave sufficient 
margin of apparently uninvolved tissue to 
take care of invisible extensions, while a 
cylinder large enough for the greatest 
diameter of the lesion will necessitate treat- 
ing an unjustifiably large amount of normal 
tissue. Various limiting diaphragms on the 
ends of the cones have been tried, but are 
difficult to adjust properly. Another objec- 
tion to the use of large cylinders in this 
work is that frequently sufficient space 1s 
not available. 

An attempt to overcome at least part of 
these difficulties has been made by the use 
of “malleable” or **moldable" cones. These 
were made in the following sizes, 2.540 
cm., 3.5X40 cm., and 5X 5o cm. They are 
constructed of 1/16 inch lead sheet rolled 
into cylinders and fitted with hubs to fit 
the cone carrier of the machine. With 
simple tools or strong hands the apertures 
may be changed so that they are adapted 
to the treatment of a large variety of le- 
sions. The original models were made with 
soldered seams. This gives some difficulty 


in molding which would be obviated if 


seamless lead tubing were used. 
In practice, the ends of the cones are 
coated with paraffin or encased in a thin 


rubber sheath, since the bare lead is rather 
unpleasant to use. 

To date these accessories have been suc- 
cessfully used in the treatment of carcinoma 
of the tongue, tonsil, buccal mucosa, al- 
veolar process and palate. The § cm. size 
has also been used for external irradiation 
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in the submental and submaxillary areas to 
which it may be shaped so that large doses 
may be given with good protection for the 
mandible. 


* From the Department of Radiology and Physical Medicine, University of Minnesota Minneapolis, Minnesota. 
o. d ? d ) f ) 


t Trainee of the National Cancer Institute. 
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Figure 1 shows the original group of 
cones made at the University of Minne- 
sota. Figure 2 is a reproduction of a film 
exposed with the cones molded in various 
shapes. The original film showed an even 





grayness over the treatment area indifating 
a satisfactory uniformity of field. 


University Hospital 
Minneapolis 14, Minn. 
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Corscaden, Chairman, New York, George C. Andrews, 
New York, A. N. Arneson, St. Louis, Mo. 

Janeway Lecture Committee: Douglas Quick, 
Chairman, New York, N. Y., G. Failla, New York, 
N. Y., F. W. O'Brien, Boston, Mass. 

Representatives on American Board of Radiology: 
Douglas Quick, New York, N. Y., B. P. Widmann, 
Philadelphia, Pa., F. W. O’Brien, Boston, Mass. 

Committee on Arrangements: E. P. Pendergrass, 
Chairman, Philadelphia, Pa., John F. Hynes, Wil- 
mington, Del., P. C. Swenson, Philadelphia, Pa. 

Advisory Committee on X-ray and Radium Pro- 
tection of the National Committee on Radiation Pro- 
tection: Edith H. Quimby, New York, N. Y., J. E. 
Wirth, Baltimore, Md. 

Exhibit Committee: Robert E. Fricke, Chairman, 
Rochester, Minn., William Harris, New York, N. Y., 
Milton Friedman, New York, N. Y. 

Thirty-first Annual Meeting: Ambassador Hotel, 
Atlantic City, N. J., June 5-7, 1949. 
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LEGG-PERTHES’ DISEASE 


T us literature of Legg-Perthes' disease 
is voluminous. Since first recognized by 
Legg and Waldenstróm, later followed by 
Calvé and Perthes, the literature is replete 
with articles in which the disease is dis- 
cussed from all standpoints. The obser- 
vations of the earlier writers have been 
proved to be well founded except for the 
etiology which remains obscure. From the 
study of pathological specimens, it is now 
generally accepted that the primary process 
Is an aseptic necrosis, followed by resorp- 
tion of necrotic cancellous tissue and, last, 
formation of new bone and cartilage. 
Among the names given to the condition, 
none is entirely satisfactory. Perthes’ sug- 
gestion of osteochondritis deformans is 
not apt as it suggests an inflammatory 
process, which it is not. It is neither an 
osteitis nor a chondritis. Coxa plana is 
used by some authors to designate a late 
untreated aspect of the disease, although 
Waldenstróm emphasizes the fact that 
flattening may occur early in its course. 
Osteochondrosis is becoming a more accept- 
able term. 

The similarity of Legg-Perthes’ disease to 
foci of aseptic necrotic changes in other 
epiphyses has been noted and it is now 
generally accepted that the condition in 
the hip joint is analogous, in fact similar to 
those found in other epiphyses. Circulatory 
disturbance is regarded as the exciting cause 
of the necrosis. Coincidentally reports have 
appeared of other conditions which can 
simulate the appearance of Legg-Perthes' 
disease, such as hypothyroidism, Gaucher's 
disease, the end results of reduced congeni- 
tal dislocation of the hip, and possibly, the 
changes seen in caisson disease which may 
resemble a late untreated end result of 
osteochondrosis of the hip. 


2! 


- 


That Gaucher's disease can produce a 
similar picture has been described previous 
to the present time! (Reiss and Kato, 
1932, Schein and Arkinj?^ 1942, 1948). In 
these papers, the literature of skeletal 
changes of Gaucher's disease has been 
reviewed and other earlier instances are 
given. Arkin and Schein suggest that the 
Gaucher cells, which are known to surround 
and infiltrate small arteries and capillaries, 
at times do so in a fashion sufficient to cut 
off circulation. and to produce aseptic 
necrosis of bone. In 1938, Albright? reported 
a case of myxedema with changes in the 
hip joint simulating those found in Legg- 
Perthes' disease. He quoted Looser who 
found that the pathological change in 
hypothyroidism was retardation in the 
transformation of cartilage to bone in the 
epiphysis. Wilkins® (1941) reported ad- 
ditional cases. He stated: “I wish to stress, 
however, that true epiphysial dysgenesis 
can be differentiated with certainty from 
other conditions which might simulate it in 
a single roentgenogram only by following 
the stages of ossification in serial roentgeno- 
grams." 

Our conceptions of disease entities under- 
go frequent changes as our knowledge of a 
disease process progresses. Much depends 


! Draznin, S. Z., and Singer, K. Legg-Perthes’ disease: A syn- 
drome of many etiologies? With clinical and roentgenographic 
findings in a case of Gaucher's disease. AM. J. ROENTGENOL. & 
Rap. THERAPY, October, 1948, 60, 492—497. 

? Reiss, O., and Kato, K. Gaucher's disease; clinical study, 
with special reference to the roentgenography of bones. 4m. 7. 
Dis. Child., 1932, 43, 365-386. 

3 Schein, A. J., and Arkin, A. M. Hip-joint involvement in 
Gaucher's disease. F. Bone & Joint Surg., 1942, 24, 396—410. 

* Arkin, A. M., and Schein, A. J. Aseptic necrosis in Gaucher's 
disease. 7. Bone & Joint Surg., 1948, 30-4, 631-641. 

5 Albright, F. Changes simulating Legg-Perthes disease (osteo- 
chondritis deformans juvenilis) due to juvenile myxoedema. 7. 
Bone & Joint Surg., 1938, 20, 764—769. 

$ Wilkins, L. Epiphysial dysgenesis associated with hypothy- 
roidism. 4m. J. Dis. Child., 1941, 67, 13-34. 
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upon individual definition of a syndrome or 
a disease entity. The roentgen picture 
alone does not constitute suficient evidence 
to consider a certain condition as a syn- 
drome or disease entity unless it be labeled 
a roentgen syndrome or entity. The clinical, 
pathological and etiological features must 
also be taken into consideration. Thus, in 
the case of Legg-Perthes' disease the clini- 
cal history, the physical signs and symp- 
toms have often been described and a fairly 
constant clinical picture has resulted. These 
taken with the usual roentgen findings mav 
be said to be an entity. 

It can be assumed that no roentgenolo- 


gist will make a final diagnosis without a 


knowledge of the clinical history, physical 
examination and pathological data of the 
patient. It 1s without doubt of value to 
present articles in medical journals calling 
attention to the fact that Legg-Perthes' 
disease, for instance, may resemble in its 


Editorials 


249 


roentgenographic findings, Gaucher's dis- 
ease, hypothyroidism and other conditions, 
so that the similarity may not be over- 
looked or forgotten. But, to state that Legg- 
Perthes’ disease is not a clinical entity may 
lay too much stress on the fact that only in 
its roentgen manifestations is it simulated 
by those of Gaucher’s disease and other 
conditions. This may lead voung and en- 
thusiastic roentgenologists to suggest that 
every case is due to hypothyroidism, 
Gaucher’s disease or to an old reduced con- 
genital dislocation of the hip, and so forth, 
ignoring the clinical findings. This would 
not redound to the roentgenologist’s repu- 
tation for diagnostic acumen. When the 
roentgen findings and the clinical history, 
physical signs and symptoms are those of 
Legg-Perthes’ disease the diagnosis, there- 
fore, is a sufficiently satisfactory one. 
RarprH S. Bromer, M.D. 
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NC articles on megacolon had 
appeared in the literature prior to 
Hirschsprung’s first report in 1888. In this 
report he described two cases with symp- 
toms of constipation and meteorism and 
without evidence of stenosis of the colon. 
Later, Hirschsprung reported additional 
cases and he attributed the cause of the 
dilatation to a congenital defect, and since 
his report Hirschsprung’s name has been 
attached to that type of congenital dilata- 
tion of the colon which occurs in children. 

During the following years since Hirsch- 
sprung’s original report many attempts 
have been made to ascertain the exact 
pathogenesis of that disease and to devise 
satisfactory treatment, but it has only been 
within the last few-years that real progress 
has been made. 

Ehrenpreis? in 1946 produced ee 
that the dilatation of the colon is not con- 
genital, but develops weeks or months after 
birth and he, along with many others, 
classified megacolon as a dysfunction of 
evacuation of unknown origin. A disturb- 
ance of autonomic innervation of the colon 
seemed to him.most probable but not 
proved as neurohistological investigations 
had given contradictory results. 


In 1948 Swenson and Bill? reported that | 


suitable methods of roentgenological exami- 
nation reveal a “spastic” segment of colon 
distal to the dilated part and they con- 
cluded on clinical grounds that this ob- 
structive narrowing is responsible for the 
dilatation. 

Quite recently Bodian, Stephens and 
Ward? at the Hospital for Sick Children, 
London, England, have reported on their 
study of Hirschsprung’s disease and idio- 
pathic megacolon in which they employed 
the roentgen ray as a method of differenti- 


-1 Bockus, Henry L. Gastro-enterology. Vol. II. W. B. Saunders 
Co., Philadelphia, 1943, p. 398. 

? Ehrenpreis. Quoted by Bodian, Stephens and Ward.‘ 

? Swenson and Bill. Quoted by Bodian, Stephens and Ward. 


* Bodian, M., Stephens, F. D., and Ward, B. C. H. Hirsch- 


sprung's disease and idiopathic megacolon. Lancet, Jan. 1, 1949, 
7, 6-11. 


ation. They employed no routine prepara- 
tion prior to the administration of the 
barium and in order to avoid the sequelae 
of desiccated barium in the colon, glycerine 
and paraffin: were introduced into the 
barium emulsion. This was run into the 
bowel from an initial height of 3 feet above 
the table through a soft rubber catheter 
introduced a minimum distance into the 
rectum. The flow was under the immediate 
control of the roentgenologist and the 
initial filling of the rectum and rectosigmoid 
region was closely observed. The flow of the 
enema was stopped as soon as the diagnosis . 
could be made, the flow of the enema being 
stopped at various stages of filling of the 
colon, and posteroanterior, lateral and 
oblique views taken in such positions as 
would best show the abnormalities and the 
rectosigmoid region. Roentgenograms were 
also taken immediately after evacuation. 
The roentgen findings were characteristic 
of Hirschsprung's disease in 34 of their 
cases. In the chronic stage of the disease the 
plain film of the abdomen may show gross 
gaseous distention with the flaring of the 
ribs and the distended colon immediately 
below the diaphragm on both sides. During 
the barium enema study the rectum is filled 
and this appears to be normal or less than 
normal size. Above the rectum the diameter 
of the intestine narrows for a short distance 
which varies greatly from case to case. 
Above this narrowed portion the colon 
opens by a wide funnel into a hugely dilated 
and gas-filled colon. Once this dilated 
portion is filled, the narrowing below or: 
distal to it may be obscured and very 
difficult to demonstrate. Consequently it is 
important that not too much barium be 
given so that it obscures the narrowed 
segment proximal to the normal rectum. 
It is necessary that the examiner watch 
with considerable care the filling of the 
rectum and the rectosigmoid area to ob- 
serve not only the narrowed loop but to 
vary the position of the patient so that 


‘film studies may be made at the exact 
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interval of the filling of the narrowed loop 
and the beginning filling of the funnel- 
shaped colon above it, as it is chis narrowed 
segment of the colon in the rectosigmoid 
area which gives the clue in the differential 
diagnosis between Hirschsprung's disease 
and idiopathic megacolon. 

'The cases of idiopathic megacolon in the 
study by Bodian, Stephens and Ward fell 
roughly into two subgroups: One group in 
which the distention was confined to the 
rectum and the distal pelvic colon forming a 
terminal reservoir, and a second group in 
which there was noted tubular dilatation 
which extended from the anal orifice 
throughout the colon. In those cases of 
idiopathic megacolon in which there is a 
terminal reservoir present, a preliminary 
film of the abdomen may show a portion of 
dilated gas-filled intestine and the barium 
enema reveals that the rectum and the 
distal pelvic colon form a pear-shaped un- 
ilocular dilated chamber extending in some 
cases from the anus to the xiphisternum. 

In those cases which fall into the group 
classified as tubular dilatation, the rectum 
appears quite large and the pelvic colon 1s 
much longer and wider than usual and lacks 
its normal haustral markings, but the con- 
tour of the bowel is otherwise normal. The 
boundary between the normal and abnor- 
mal bowel is in this type of case ill defined. 

The cause of the spasticity which is 
observed in the distal colon in Hlirsch- 
sprung's disease was suggested by Zuelzer 
and Wilson? in their paper on “Functional 

5 Zuelzer, W. W., and Wilson, J. L. Functional intestinal ob- 


struction on a congenital neurogenic basis in infancy. 4m. 7. 
Dis. Child., 1948, 75, 40-64. 
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intestinal obstruction on a congenital 
neurogenic basis in infancy" in which they 
reported several cases showing segmental 
aplasia of ganglion cells of the myenteric 
plexus in several infants with acute intesti- 
nal obstruction, but their findings in chronic 
megacolon were not uniform. Bodian and 
his colleagues attributed some of the dis- 
crepant findings of previous investigators to 
the assumption that all cases of idiopathic 
megacolon are Hirschsprung’s disease. This 
group of investigators reserve the term 
Hirschsprung’s disease for the condition in 
which a contracted segment of the bowel 
can be demonstrated roentgenologically, 
and in all the cases of this kind that they 
have examined histologically they have 
found complete aplasia of parasympathetic 
ganglion cells in the autonomic plexuses of 
the distal segment. Utilizing Swenson and 
Bill’s principle of treatment by recto- 
sigmoidectomy, they have had gratifying 
results in their group of cases. 

The roentgenologist who so frequently 
sees these cases of dilatation of the colon 
may by careful examination definitely 
differentiate Hirschsprung’s disease from 
the group of idiopathic megacolon by 
demonstrating the narrowed segment of 
the bowel in the rectosigmoid area in 
contrast to the idiopathic megacolon group 
which exhibits the terminal reservoir and 
the tubular dilatation of the colon. It 1s 
only by such a careful examination that 
true Hirschsprung’s disease may be differ- 
entiated and by proper operative pro- 
cedures, as suggested by Swenson and Bill, 
the condition relieved. 
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WILLIAM GREGORY COLE 
1902-1948 


R. WILLIAM GREGORY COLE 

died suddenly of coronary disease on 
April 15, 1948, while in Bermuda for a 
brief rest. Dr. Cole, the son of Dr. and Mrs. 
Lewis Gregory Cole, was born in New York 
City on February 1, 1902. He received his 
early education at Hackley School in 
Tarrytown, New York. He obtained his 
B.S. from Harvard University in 1924, and 
in 1928 his medical degree from the College 
of Physicians and Surgeons, Columbia Uni- 
versity, and served his internship for two 
years. At the end of this period he entered 
the field of radiology under the guidance of 
his eminent father, Dr. Lewis Gregory Cole. 
They found each other stimulating collabo- 


rators. Dr. Lewis Gregory Cole tells in his 
recently published book “Lung Dust Le- 
sions Versus Tuberculosis" of his son's part 
in interesting him in research on the effect 
of dust on the lung. He tells of William 
Gregory's putting a portable roentgen-ray 
machine in the back of his car and driving 
down to West Virginia; of his overcoming 
the suspicion and even animosity of the 
silicosis victims, and of his obtaining 
roentgenograms and pathological speci- 
mens, which were the basis of the elder 
Cole's researches in the pathology of these 
lesions. "Dry as dust" is an outmoded 
simile in any discussion of the studies of 
the Coles on pneumoconiosis. There is 
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dust, but there is also a rich storehouse of 
human relationships between doctors and 
patients, and father and son. 

Dr. Cole went to Pittsfield, Massachu- 
setts, in November, 1941, as roentgenolo- 
gist to the House of Mercy Hospital where 
he served in that capacity until his death. 
He was also roentgenologist at the Hillcrest 
Hospital in Pittsfield and the Fairview 
Hospital in Great Barrington. He was a 
member of the Massachusetts Medical 
Society and had been certified by the 
American Board of Radiology. His appli- 
cation. for membership in the American 
Roentgen Ray Society was pending at the 
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time of his death and he was elected post- 
humously at the meeting of the Society in 
September, 1948. 

During the few short years he was in 
Pittsfield, Dr. Cole made many true friends 
in the profession who will miss his keen 
wisdom and advice, not only in his chosen 
field of radiology but in various other fields 
pertaining to the practice of medicine. The 
new and modern Department of Radiology 
at the House of Mercy Hospital will stand 
as a memorial to Dr. Cole who planned and 
worked diligently to bring about its estab- 
lishment. 

Ramsay SPILLMAN, M.D. 
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MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Netherland Plaza 
Hotel, Cincinnati, Ohio, Oct. 4-7, 1949. 

AMERICAN RADIUM Society 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Ambassador Hotel, 
Atlantic City, N. J., June 5-7, 1949. 

RADIOLOGICAL Society or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: 1949, to be announced. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6. Annual meeting: Chalfonte-Haddon 
Hall, Atlantic City, N. J., June 5, 1949. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL AssOCIATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio, Annual Meeting: Atlantic City, N. J., June 
8-10, 1949. 

ALABAMA KADIOLOGICAL SOCIETY 
Secretary, Dr. W. W. Anderson, Tuscaloosa, Ala. Next 
meeting time and place of Alabama State Medical As- 
sociation. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

BnaookLvN Roentcen Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y. Meets monthly on uh Tuesday, October to April. 

BuFFALo RADIOLOGICAL SOCIETY 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

CENTRAL New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

CENTRAL Onuro RADIOLOGICAL SOCIETY 
Secretary, Dr. Paul D. Meyer, Grant Hospital, Colum- 
bus, Ohio. Meets at 6:30 P.M. on second Thursday of 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 

CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. John H. Gilmore, 720 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House, 

CINCINNATI RADIOLOGICAL Society 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. George L. Sackett, 10515 Carnegie Ave. 
Cleveland 6, Ohio. Meetings at 6:30 P.M.on fourth Mon- 
day of each month from October to April. 

CoLonADo RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 

Connecticut VALLEY RaproLootc Socrety 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


Fee i Conn. Meets second Friday of October and 
April. 
DaALLAs-Fonr WonTH RoentcEN Stupy CLuB 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 p.m. 
Detroir RoeNTGEN Ray AND Rapium Society 
Secretary, Dr. W. G. Belanger, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
East Bay Roentcen Society 
Secretary, Dr. Dan Tucker, 434-3oth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 
FLorIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. F. K. Hurt, Riverside Hospital, Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 
GEORGIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 
Houston X-ray CLUB 
Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month, 
RADIOLOGICAL Sociery or Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 
Iowa X-Ray CLuB 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during annual session of lowa State Medical Society. 
Special meetings by announcement. 
Kansas RADIOLOGICAL SOCIETY 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kan. Meets annually with State Medical Society. 
KENTUCKY RADIOLOGICAL SOCIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Lone IsLtanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 
Los ANGELEs Rapro.ocicat. SOCIETY 
Secretary, Dr. Wybren Hiemstra, 1414 S. Hope St., Los 
Angeles 15, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Assn. Building. 
LouisiANA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
LouIsviItLE RADIOLOGICAL SOCIETY 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 


* Secretaries of societies not here listed are requested to send the necessary information to the Fditor. 
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MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

MILWAUKEE ROENTGEN Ray SOCIETY 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
time of Minnesota State Medical Association the other in 
the fall. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New EncLaAnD RoeNTGEN Ray SOCIETY 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampsuire RoenTGEN Ray SOCIETY 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York ROENTGEN SOCIETY 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 


NonTH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 


Norru Dakota RADIOLOGICAL SOCIETY 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 


NonTHERN CALIFORNIA RADIOLOGICAL CLUB 
Secretary, Dr. C. E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. Next 
meeting Sept. 27, 1948. 

Onro STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 


OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 

OreGon RADIOLOGICAL SOCIETY 
Secretary, Dr. Boyd Isenhart, 214 Medical Dental Bldg., 
Portland 5, Oregon. Meets monthly 2nd Wednesday, 


8:00 P.M., Library of University of Oregon Medical 
School. 


ORLEANS PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 


Paciric NorTHWEST RADIOLOGICAL SOCIETY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 


PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
1gth and Lombard St. Meets first Thursday each month 
October to May, at 8:00 P.M., in Thomson Hall, College 
of Physicians. 


PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 
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Queens RorNTGEN Ray SOCIETY 
Secretary, Dr. J. E. Goldstein, 88-29 :63rd St., Jamaica 
3, N. Y. Meets fourth Monday of each month except 
during the summer. 

RADIOLOGICAL SECTION, BALTIMORE MEDICAL SOCIETY 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
Dore. Meets third Tuesday each month, September to 

lay. 

RADIOLOGICAL Section, CONNECTICUT MEDICAL Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven 11. Meets bimonthly 
second Thursday, at place selected by Secretary. 

RADIOLOGICAL SECTION, District OF COLUMBIA MEDICAL 
SOCIETY 
Secretary, Dr. A. A. J. Den, 1801 K St., N. W., Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 P.M. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 


RADIOLOGICAL Society oF New JERSEY 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 


Rocuester Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. Ralph E. Alexander, 101 Medical Arts 
Bldg. Meets monthly on third Monday from October to 
May, inclusive, 8 P.M. at Strong Memorial Hospital. 


Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets Denver, Colo., August 18, 19, 20, 
1949. 

Sr. Louis Society or RADIOLOGISTS 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 


San Dieco ROENTGEN SOCIETY 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


SEcTION ON RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 


Section on RaproLocv, [ILLINOIS State MEDICAL Society 
Secretary, Dr. Harold L. Shinall, St. Joseph's Hospital, 
Bloomington, Ill. 


SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 


SoutH CaAnoLINA X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 


TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at zie time and place of the 
Tennessee State Medical Association. 


Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Next meeting Jan. 7-8, 1949, Fort 
Worth, Texas. 

University oF MICHIGAN DEPARTMENT OF ROENTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 

University or Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 
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Uran STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt Lake 
City r, Utah. Meets third Wednesday in September, 
November, January, March and May. 

VIRGINIA RADIOLOGICAL SOCIETY 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 


WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 


X-Ray Stupy CLuB or SAN FRANCISCO 
Secretary, Dr. Ivan J. Miller, 49 Fourth St., San Francisco 
3. Meets monthly on third Thursday at 7:45 P.M.. 
January to June at Lane Hall, Stanford University 
Hospital, and July to December at Langley Porter Clinic, 
University of California Hospital. 


CuBA 


SociEDAD DE RADIOLOG{A v FISIOTERAPIA DE CUBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mexico 


SOCIEDAD MEXICANA DE RADIOLOGIA v FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 


BRITISH EMPIRE 


BRITISH INSTITUTE OF RADIOLOGY INCORPORATED WITH 
THE ROENTGEN SOCIETY 
Medical Members’ meeting held monthly on third Friday 
at 2:30 P.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.1. 


FacuLty OF RADIOLOGISTS 


Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 


SEecrioN OF RADIOLOGY or THE RoyAt Society or MEDI- 
CINE (CONFINED TO MEDICAL MEMBERS) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 


CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 


Secrion OF RapioLocy, CANADIAN MEDICAL ASSOCIATION 


Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 


SociÉTÉ CANADIENNE-FRANCAISE D'ELECTROLOGIE ET DE 
RADIOLOGIE MÉDICALES 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 


AUSTRALIAN AND New ZEALAND ASSOCIATION OF RADI- 
OLOGISTS 
Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 
Victoria, Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
Kilda. 
Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 
South Australia, Dr. B. C. Smeaton, 178 North Ter- 
race, Adelaide. 
Western Australia, Dr. A. M. Nelson, 179-B St. 
Georges Terrace, Perth. 
New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 


SouTH AMERICA 
SOCIEDAD ARGENTINA DE RADIOLOGIA 


Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 
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SocrEDADE BRASILEIRA DE RADrIoLociA MEDICA 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March. 


SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, São Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in São Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 


SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociación Médica Peruana 
“Daniel A. Carrión,” Villalta, 218, Lima. 


SoclEDAD DE RaproLocicA, CANCEROLOGIA v FIsIca 
MEDICA DEL URUGUAY 
Secretary, Dr. Arias Bellini. 


CONTINENTAL EUROPE 


SociETE BELGE DE RADIOLOGIE 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 


CESKOSLOVENSKÁ SPOLEČNOST PRO RÖNTGENOLOGII A 
RADIOLOGII V PRAZE 
Secretary, Dr. Roman Blaha, Praha x11, stát. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 


PorisH SocIeTY or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, «9 Nowogrodzka St., 
Warsaw, Poland. Next meeting, Krakow, June 2 and 3, 
1949. 

GpANSK SECTION, Poutisu Society or RADIOLOGY 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 


Warsaw Section, PottsH Society or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, $9 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 


SOCIETATEA ROMANA DE RADIOLOGIE s1 ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Mărăcine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 


ALL-Russıan Roentcen Ray ASSOCIATION, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD ROENTGEN Ray SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock, State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow RoentGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 P.M. 


SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocigDAD EspANOLA DE RADIOLOGIA y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 


SCHWEIZERISCHE RONTGEN-GESELLSCHAFT 
SuisskE DE RADIOLOGIE) 
President, Dr. H. E. Walther, Gloriastr. 14, Zürich, 
Switzerland. 

Socreta ITALIANA DI RADIOLOGIA MEDICA 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano 
Torino, Italy. Meets biannually. 
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THIRD INTER-AMERICAN CONGRESS 
OF RADIOLOGY 


The Third Inter-American Congress of 
Radiology will be held November 11 to 17, 
1949, in Santiago and in Vina del Mar, 
Chile. The inscription fee of twenty. dollars 
should be sent to Dr. James T. Case, 55 
East. Washington St., Chicago 2, Illinois. 
More than one hundred American radiolo- 
gists have expressed their desire to attend 
the meeting and are investigating expenses, 

travel itineraries, reservations, etc. Infor- 
“mation concerning these matters will be 
sent on application. Whethe- or not those 
who inscribe as members actually attend 
the Congress, they will be listed as members 
and receive a copy of the Proceedings of the 
Congress. Arrangements are in process for 
the United States participating in the pro- 
gram. Official topics for discussion, as 
previously published, are as follows: 

A. Radiological Exploration of the Car- 
diovascular System with Opaque Material. 
- The official presentation should refer es- 
sentially to radiological exploration of the 
heart and large blood vessels. Inclusion in 
the official presentation of the peripheral 
vascular system will be optional. 

B. Diagnosis and Simple Radiological 
Exploration of the Skull. 

With the object of facilitating its de- 
velopment, this subjéct has been divided 
into three official presentations: | 


1. a) Skull in general. 
: b) Sella turcica. 
.2. c) Orbits. > 
d) Paranasal cavities. 
3. e) Temporal bones. 


These official presentations should be 
short communications, reac. without intrc- 
ducing individual cases, being a résumé of 
the experience of the country of the speaker. 
Official speakers may bring all the material 
they wish; preferably full-size originals for 
exhibition in the Scientific Exhibits. The 
Executive Committee requests that col- 
laborations be fundamentally objective, 
and- insists upon the exhibit, making the 
verbal part as brief as possible: 
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C. Radiation Treatment of Cancer of 

the Tongue. 

D. Radiation - Treatment 5i Cancer of 

the Cervix. ' 

Official presentations on ties: two "s 
jects should. comprise essentially the follow- _ 
ing parts: 

1. Radiotherapy Technique. 

2. Immediate and Subsequent Reac- 

tions, and 

3. Case Reports Illustrating Clinical 

Degree and the Histological Type of 
Cancer. 

In addition. there will be opportunity for 
so-called "free papers." These papers are 
to be presented in the PECKIOD on Scientific 
Exhibits. 

Facilities. are being provided for ear- 
phones so that those in attendance will be 
able to hear a paper read in the language in 
which 1t 1s being spoken or a simultaneously 
read translation. Our Chilean colléagues 
have pledged themselves to perform.a tre- 
mendous amount of work to make the 
Congress proceedings available to all lis- 
teners. 

Those who definitely decide to PE T 
meeting should communicate with: the 
undersigned to receive complete instrüc- 
tions as to the necessary documents, such 
as passports, visas, health certificates, etc. 
Further information will be published as it 
becomes available. At the moment 1t is 
urged that all who wish to participate in the 
program let us. know as early as possible. 

James T. Cass, M.D. 
Regional Secretary 
for the United States 


SIXTH INTERNATIONAL CONGRESS 
| OF RADIOLOGY . 


The Sixth International Congress ot 
Radiology will be held in London from 
July 23 to 30, 1950, with Congress head- 
quarters at the Central Hall, Westminster. 
The address of the Central Office is: 45 
Lincoln's Inn Fields, London, W.C. 2. The 
Officers of the Congress are: 

President—Dr. Ralston Paterson. 

President Emeritus—Dr. A. E. Barclay. 
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" Vice- Presidents— Dr. S. Cochrane 
Shanks, Prof. B. W. Windeyer, Prof. W. V. 
Mayneord, Dr. F. Gordon Spear. 

Treasurer—Dr. H. Graham Hodgson. 

Secretary-General—Dr. J. W. McLaren. 

The program will be divided into four 
sections, each under the direction of a Vice- 
President, as follows: 

Radiologic Diagnosis—Dr. S. Cochrane 
Shanks. 

Radiotherapy—Prof. B. W. Windeyer. 

. Radiophysics—Prof. W. V. Mayneord. 

Radiobiology—Dr. F. Gordon Spear. 

The American Delegation is composed of 
representatives appointed by the four na- 
tional radiological societies and by the Sec- 
tion on Radiology of the American Medical 
Association. The Members are: 

American Roentgen Ray Society: Dele- 
gate, Dr. B. R. Kirklin, Mayo Clinic, 
Rochester, Minnesota; Alternate, Dr. E. L. 
Jenkinson, St. Luke's Hospital, Chicago 5, 
Illinois. > 

Radiological Society of North America: 
Dr. F. W. O'Brien; 465 Beacon’ Street, 
Boston 15, Massachusetts; Alternate, Dr. 
John D. Camp, Mayo Clinic, Rochester, 
Minnesota. 

American Radium T Delegate, 
Dr. Douglas Quick, 350 Park Avenue, New 
York, N. Y.; Alternate, Dr. F. W. O'Brien, 
465 Beacon Street, Boston 15, Mass. 

Section on Radiology, American Medical 
Association: Delegate, Dr. U. V. Portmann, 
Cleveland Clinic, Cleveland 6, Ohio; Alter- 
nate, Dr. Edwin C. Ernst, 3720 Washing- 
ton Boulevard, St. Louis, Missouri. 

American College of Radiology: Dele- 
gate, Dr. Ross Golden, Presbyterian Hos- 
pital, New York 32, New York; Alternate, 
Dr. B. P. Widmann, 250 South 18th Street, 
Philadelphia 3, Pennsylvania. 

At a meeting of the Delegation held at 
the Palmer House, Chicago on September 
14,1948, under the Chairmanship of Dr. 
Arthur C. Christie, President of the Fifth 
International Congress, Ross Golden was 
made Chairman of the American Delega- 
tion. ` 

Travel Arrangements. The Officers of the 
Sixth International Congress in London 
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selected Thomas Cook and Son as the of- 
ficial travel agency of this Congress. The 


American Delegation- has also ‘selected 


Thomas Cook and Son as theofficial travel 
agency, believing that the best coordina- 
tion of arrangements on both sides of the 
Atlantic could be secured in this way. 
Thomas Cook and Son will make a reserva- 
tion of space so that American members of 
the Congress who desire to do so may travel 
across the Atlantic as a group. Inquiries 
and reservations should be addressed to 
Mr. C. L. Hill, Thomas Cook and Son, 587° 
Fifth Avenue, New York 17, New York. 
However, any individual ts at liberty to make 
arrangements with a travel agency of his own 
choosing. The officials of the Congress in 
London; as well as representatives of sev- 
eral travel agencies, have expressed the 


Opinion that transatlantic travel will be - 


unusually heavy in the summer of 1950, 
and have emphasized the importance of 
making round trip reservations. as cary as 
possible. 

The Program. Details concerning the or- 
ganization of the program have not yet 
been received from the London office of. the 
Congress. They will be published later. 
Applications for a place on the program 
should be addressed to Dr. Ross Golden, 
Presbyterian Hospital, 622 West 168th 
Street, New York 32, New York. 


REPORT OF A CASE OF AN ANOMALOUS 
LOBE OF THE LIVER 
To the Editor: 

The paper, "Report. 5 a Case T. an 
Ahomalous Lobe of the Liver," by Norris 
M. Hardisty, Edward A. Kearney, and 
Frank P. Brooks, on page 486 of the Oc- 
tober issue of the JounNAL attracted my 


".Special interest, because the illustrations 


given resembled very much those of a num- 
ber of cases which I had published many 
years ago. Unfortunately, I cannot agree 
with the interpretation the authors have 
given their findings. 

In short, they have found a sharply des 
fined, rounded soft tissue shadow, project- 
ing from the right diaphragmatic contour 
into the pleural cavity. Diagnostic pneumo- 
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peritoneum showed that the soft tissue 
mass was part of the liver, and lying below 
a thinned part of the diaphragm. Subse- 
quent operation confirmed the roentgen 
findings and revealed that apparently nor- 
mal liver tissue was forming the mass. 
Roentgen examination after repair of the 
incision in the thinned area of the dia- 
phragm showed that the projection was 
now smaller than preoperatively. 

The fact that the diaphragm at the site 
of prominence was thinned should have 
"indicated that a diaphragmatic hernia was 
present, containing liver. It is hardly con- 
ceivable how an anomalous lobe of the liver 
could cause atrophy of the diaphragm. On 
the other hand, after repair of the hernia 
the prominence was markedly reduced in 
size, and it is just as difficult to understand 
how suturing the diaphragm would reduce 
an anomalous liver lobe to half its original 
size. 

Right diaphragmatic hernias having as 
only content a comparatively small portion 
of the—otherwise normal—liver are not 
extremely rare. I have reported 4 such 
cases in the Fortschritte auf dem Gebiete der 
Rüntgenstrahlen in 1923, vol. 30, p. 305 and 
473, and another case of “Hernia diaphrag- 
matica dextra hepatis" in the Fortschritte, 
1926, vol. 34, p. 481, and have discussed the 
differential diagnosis in Wiener Archiv für 
innere Medizin, 1923, vol. 6, p. 445, giving 
extensive literature references up to that 
date. Since that time I continue to see the 
condition at not too infrequent intervals. 
Originally I used diagnostic pneumoperi- 
toneum to satisfy myself that the mass was 
continuous with the liver, and that the 
hernia usually was a true one; that is, that 
the serous membranes of pleura and peri- 
toneum were preserved at least, even if the 
diaphragm muscle was defective to a greater 
or lesser extent (the last published case, 
however, was a false hernia, so that the 
pneumoperitoneum resulted in right pneu- 
mothorax). Eventually, however, I be- 
came convinced that the isolated para- 


doxical movement of the prominent part of 


the diaphragmatic contour (while the rest 
of it moves in a normal direction) is sufh- 
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cient evidence for the presence of diaphrag- 
matic hernia. But I have made it a point 
that nothing short of Müller's experiment 
(attempted forceful inspiration, while the 
glottis—or for that matter, mouth and nose 
—are closed) or one of its modifications is a 
reliable function test of the diaphragm. 
Merely forceful inspiration will disclose 
only the higher degrees of functional im- 
pairment of the diaphragm. 

The anatomical literature on such 
hernias of the right diaphragm with liver as 
the only content is somewhat more abun- 
dant than the roentgenological literature. 
The liver is readily molded by the sur- 
rounding structures. The difference be- 
tween abdominal and pleural pressures 
forces the adjacent part of the liver into the 
diaphragmatic defect and 1n some instances 
makes it mushroom on the upper surface of 
the diaphragm. 

At postmortem examination a mush- 
room-like or peg-like process of the liver is 
found, fitting. snugly into the pocket of the 
right pleural cavity. This prominent part of 
the liver shows the normal lobular archi- 
tecture with central veins and bile ducts. 

Such hernia diaphragmatica dextra he- 
patis is usually asymptomatic and only an 
incidental finding during a roentgen ex- 
amination made for some other reason. 
Only in a minority of cases there are symp- 
toms which could be referred to the hernia. 
There are, however, never complications 
requiring surgery, such as is the case if 
hollow viscus or omentum 1s the content 
of a diaphragmatic hernia. 

Hernia diaphragmatica dextra hepatis 1s 
either acquired or—more often—congeni- 
tal. Since in the histories of most adults 
some trauma can be found which may 
possibly be etiological, the typical or 
atypical location of the hernia will give a 
hint as to whether it is due to developmen- 
tal abnormality or to injury. At any rate, 
such hernias have been described in infants, 
which is always a strong indication that the 
abnormality is developmental. 

Incidentally, such liver hernias are not 
confined to the right leaf of the diaphragm. 
Keith (Brit. M. J., 1910, p. 1297) has found 
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liver herniated into the pericardial cavity, 
and other authors ~ described ailan 
abnormalities in dog 

ET Reicu, M.D. 
2242 Independence St. 
Phoenix, Arizona 


To the Editor: 


In reply to Doctor Reich’s letter com- 
menting on the “Case Report of Anomalous 
Lobe of the Liver,” I wish to state that it 
is, perhaps, noteworthy that so far, he is 
the only one who has seen fit to indulge in 
written comment on the report. | am un- 
able to read German and it is entirely pos- 
sible that certain foreign publications have 
not been included in our list of references. 

It would appear that Doctor Reich and 
we are looking at the problem from differ- 
ent angles. I feel that Doctor Reich is en- 


titled to his opinion if he chooses to con- 


sider the condition as a form of hernia in- 
volving the diaphragm. The other authors 
and I considered the primary condition to 
be an anomalous lobe of the liver and the 
overlying thinning of the diaphragm to be 
of secondary moment. The fact that the 
diaphragm was found to be intact after 
pneumoperitoneum and surgery definitely 
denies the existence of a hernia and defi- 
nitely establishes the presence of a localized 
eventration. The fact that herniation of the 
liver through the diaphragm does occur is 
not questioned and the fact remains in this 
case that only that portion of the dia- 
phragm overlying this anomalous lobe 
seemed to be thin and eventrated. We were 
definitely of the opinion that this anomal- 
ous and pedunculated liver lobe was the 
probable cause of the local thinning and 
stretching of the diaphragm. At operation 
the anomalous lobe was not protruding 
through the diaphragm in the ordinary 
sense but was pressing it upward. The 
thinned diaphragm was shortened by 
plicating it and suturing it. We expected 
that the tightened diaphragm would flatten 
this lobe, at least for a time after operation. 

In this instance, I fail to appreciate the 
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premise that the diaphragm was locally 


weak and that the liver forced a portion of 


its substance as a pedunculated mass 
through the diaphragmatic weakness. 
There was no break in the diaphragm and, 
therefore, no hernia. 
N. M. Harptstry 
Captain (MC) USN 





U. S. Naval Hospital 
5t. Albans 12, N. Y. 


LOS ANGELES RADIOLOGICAL SOCIETY 

At a recent meeting of the Los Angeles 
Radiological Society the following officers 
were elected to serve for the ensuing vear: 
President, Dr. John McAtee; Vice-Presi- 


dent, Dr. Leo Levi; Secretary, Dr. Wybren 
Hiemstra; Treasurer, Dr. Wilbur Bailey. 


ROCHESTER ROENTGEN RAY SOCIETY 

At the annual meeting of the Rochester 
(N. Y.) Roentgen Ray Society in Decem- 
ber, 1948, the following officers were elected 
for the coming year: President, Dr. George 
H. Ramsey; Vice-President, Dr. E. Forrest 
Merrill; Secretary- Treasurer, Dr. Ralph E. 


Alexander. 


CORRECTION 


The need for a correction in the paper by 
A. U. Desjardins, F. A. Figi, and L. M. 
Vaughan, "Roentgen Treatment for Ex. 
tensive Epithelioma of the Larynx,” Am. J. 
RogNTGENOL. & Rap. THerapy, July,1948, 


60, 29-36, has been discovered by the 
authors. The corrections have to do with 


the first two sentences of the last para- 
graph of the paper, and should read as 
follows: 


From Table 1 it may be seen that, out of 139 
cases in the entire series, 71 patients were 
treated between 1936 and 1942, inclusive; of 
these we have not been able to obtain iota: 
tion concerning 3 cases (although the probable 
outcome in these 3 cases is recorded in Table 
). This leaves 68 patients in this series who 
were treated during this period and of whom 14 
are living five years or more since their treat- 
ment at the Clinic. 
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ROENTGEN DIAGNOSIS 
HEAD 


Weens, H. S. Calcified intracranial tuber- 
culomas. F. Pediat., Sept., 1948, 23, 328-335. 


'-A recent review by Wilson and Bruce indi- 
cates that intracranial tuberculomas constitute 
3.5 per cent of verified brain tumors. About one- 
half of the cases occurred in patients under ten 
years of age. Calcifications occur infrequently 
in these lesions. This is contrary to most tuber- 
culous lesions. Since surgical removal of these 
tumors may be of value it 1s important to be 
able.to identify them. 

'The.author reports 3 cases in children with 
illustrative films. The diagnosis was proved in 
only x of the 3 cases. Calcified tuberculomas of 
the brain vary in size from a few millimeters to 
2-3 cm. The lésions.are usually solitary,. but 
may be multiple. One of the author's cases had 
eleven tuberculomas which is more than has 
ever been reported. 

: A characteristic roentgen appearance of the 
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calcium deposits in tuberculomas, based on 
their gross shell-like structure, is described. 
The calcifications are homogeneous in the 


center, with lace-like angular margins. In some 


cases small spicules of calcium seem to be 
separated from the calcified center. Among the 
other lesions to be considered in a differential | 
diagnosis are craniopharyngiomas, and angio- 
mas. In craniopharyngiomas the calcifications 
are in the region of the pituitary fossa which is 
usually enlarged. Calcifications in angiomas 
usually have a typical double contour with a 
tortuous racemose pattern. Characteristically 
they are found in the occipital area. The cal- 
cification in subdural hematomas is usually 
strandlike and close to the inner table of the - 
skull. Ependymomas are difficult to distinguish 
from tuberculomas by roentgen examination. 

The calcifications in tuberous sclerosis dre 
also to be considered in the différential diag- . 
nosis. These are usually smooth and discrete 
and in close relationship to the ventricular 
system. The cutaneous manifestations of this 
syndrome help to differentiate it. : 
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The calcifications found in toxoplasmosis 
may be differentiated by their small size and 
the associated chorioretinitis and hydrocepha- 
lus. 

Among rarer causes of intracerebral calci- 
fications are bilateral symmetrical calcifications 
of the basal ganglia. Tuberculomas may be 
entirely asymptomatic.—Rolfe M. Harvey, 
M.D. 


Batty, Orvitte T., Incranam, France D., 
NEUHAUSER, Epwarp B. D., and Coss, 
CurLv A., Jr. Fibrin film in neurosurgery, 
further studies; the insertion of fibrin film 
between the sutured dura and the intact 
leptomeninges; the effect of roentgen therapy 
on tissue reactions to fibrin film. 7. Neurosurg., 
Sept., 1947, 4, 465-471. 


In operations where the brain and dura are 
traumatized or sections of dura are removed, 
it is desirable to close the dural defect with 
fibrin film. To test whether this material should 
be used following intracranial operations in 
which the dura 1s completely closed after little 
manipulation of the brain and leptomeninges, 
the authors have performed temporoparietal 
craniotomies in monkeys with and without 
insertion of fibrin film under the sutured dura. 
These experiments show that in the monkey 
uncomplicated craniotomies produce adhesions 
under the sutures used to close the dura. 
Fibrin film prevents this complication. 

It is often desirable to use fibrin film in 
patients who may later require roentgen ther- 
apy. The possibility that roentgen rays may 
change the fibrin film itself or the reaction of 
tissues to it made it desirable to study the 
effect of roentgen rays on the tissue reaction to 
this material. A strip of sterilized fibrin film was 
moistened with saline and then exposed to the 
contact roentgen therapy apparatus. The total 
roentgen dosage was 8,000 r (measured in air). 
This fibrin film was then submitted to the tests 
which have been used to standardize this 
material. The roentgen rays could not be said 
to have changed the physical characteristics of 
the film. Experimental studies on monkeys and 
also inspection of operative wounds and autopsy 
material of human subjects showed that roent- 
gen therapy in the doses used for treatment has 
no detectable effect on fibrin film or the reaction 
of the meninges to this material.—XK. K. 
Latteier, M.D. 
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OscHerwitz, DanieL, and Daviporr, Leo M. 
Midline calcified intracranial aneurysm be- 
tween occipital lobes; report of a case. F. 
Neurosurg., Nov., 1947, 4, 539-541. 
Intracranial aneurysms nearly always arise 

from arteries at the base of the brain in the 

vicinity of the circle of Willis. In rare instances 
they may be located out along the larger 
branches of the circle and lie imbedded in the 
brain substance. The authors report the occur- 
rence of a calcified aneurysm situated in the 
midline between the occipital lobes. The 
patient, a female, aged twenty-seven, com- 
plained of headaches of nine months' duration 
and intermittent blurring of vision. Neurological 
examination was entirely negative. Roentgeno- 
grams of the skull revealed a large, round and 
somewhat irregular cyst-like mass with calcified 
borders measuring 3.5 cm. in diameter lying in 
the midline just posterior and superior to the 

pineal gland. Ventriculograms revealed a 

normal ventricular system except for a slight 

indentation on the inner aspects of both pos- 
terior horns. Operation demonstrated a calcified 
aneurysm lying between the occipital lobes and 
probably representing an arteriovenous aneu- 
rysm of the vein of Galen and the branches of 
the circle of Willis. 

The literature revealed only 4 cases of vascu- 
lar anomalies similar to this case; 2 of these were 
found in infants. Calcification was also present 


in only one of these cases.— K. K. Latteier, 
M.D. 


CoLeMAN, CLAUDE C., and TROLAND, CHARLES 
E. Congenital atresia of the foramina of 
Luschka and Magendie; with report of two 
cases of surgical cure. F. Neurosurg., Jan., 
1948, 5 84-88. 

An excellent presentation of the entire sub- 
ject of atresia of the foramina of Luschka and 
Magendie was given by Taggart and Walker in 
1942. They reviewed the literature and detailed 
the development of these foramina and the 
vermis of the cerebellum. On the basis of these 
studies, they presented a roentgenographic 
picture that is pathognomonic of the condition. 
Coleman and Troland present 2 additional 
cases which do not show these typical findings 
of the impression of the confluent and lateral 
sinuses on the parietal bone and a high inion. 
In the first case, a fourteen month old female 
infant, the roentgenograms showed marked 
increase in the size of the calvarium, and 
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convolutional atrophy that was most marked in 
the parietal and occipital regions. The inion was 
in approximately normal position. The second 
case, that of a seventeen year old white male, 
showed marked convolutional atrophy with a 
large cranial vault but no widening of the 
sutures. Ventriculography revealed dilatation 
of both lateral ventricles and the 3rd ventricle. 
There was no air in the 4th ventricle and the 
impression was that of a posterior fossa lesion, 
probably congenital. 

It is obvious that equilibrium must be estab- 
lished between the production of fluid in the 
ventricles and its escape into the subarachnoid 
system for this condition to be compatible with 
lite. It is probable that in the cases reported 
here, this equilibrium was established early 
enough to permit posterior migration of the 
venous sinuses. Surgical treatment should be 
performed as soon as possible in order to pre- 
vent cortical atrophy.—K. K. Latteier, M.D. 


ECKER, ARTHUR. Upward transtentorial herni- 
ation of the brain stem and cerebellum due to 
tumor of the posterior fossa; with special 
note on tumors of the acoustic nerve. 7. 
Neurosurg., Jan., 1948, 5, 51—61. 


& 


Localized increases of intracranial pressure 
commonly displace parts of the brain in relation 
to both the skull and its dural partitions. 
Data from the literature and 2 illustrative 
cases indicate an upward herniation of the 
brain stem and cerebellum through the incisura 
tentorii in most cases of posterior fossa tumor. 
Such herniation might be called the inverted 
tentorial pressure cone or upward transtentorial 
herniation. Identical ventriculograms may be 
obtained in cases of tumor of the cerebellum, 
pons or floor of the third ventricle. As an illus- 
tration the author presents the case history of 
a two and a half year old child where ventriculog- 
raphy revealed huge bilateral dilatation of the 
lateral ventricles and of the anterior aspect of 
the 3rd ventricle. There seemed to be a large 
space-occupying mass in the posteroinferior 
portion of the 3rd ventricle, with complete 
blocking of the aqueduct at its origin. Third 
ventriculostomy was performed, but no tumor 
was seen in the floor of the 3rd ventricle. Later 
a solid cerebellar tumor was found in the mid- 
line between the cerebellar tonsils. Autopsy 
revealed that the rostral portion of the cerebel- 
lum was pushed upwards through the tentorial 
notch. Furthermore, the cerebral peduncles had 
been displaced upward, thus accounting for the 
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defect on the posterior portion of the 3rd 
ventricle. 

In acoustic nerve tumors, bulging of and 
herniation through the tentorium may com- 
press the inferior surface of the temporal lobe 
so as to obliterate the lumen of the temporal 
ventricular horn. It may also cause lateral 
compression of the lower portion of the 3rd 
ventricle, simulating in the lateral ventriculo- 
gram a tumor of the 3rd ventricle. Finally, it 
may elevate the first portion of the middle 
cerebral artery. The roentgenograms of the 
skull in the case of acoustic nerve tumor de- 
scribed by the author suggested that the left 
internal auditory canal was larger than the 
right and that the pineal body was calcified and 
displaced very slightly upward. Despite the 
use of special maneuvers, there resulted no 
filling with air of the inferior portion of the 3rd 
ventricle, aqueduct or 4th ventricle. Later an 
autopsy revealed a typical left acoustic neurino- 
ma. It had displaced the brain stem and cerebel- 
lum to the right and upward. 

At the time of autopsy there was no imme- 
diate explanation for the non-filling of the 
inferior and posterior aspects of the 3rd ven- 
tricle. Further study of the lateral view of the 
ventriculogram revealed an apparent round 
defect, convex upward, simulating a tumor in 
the lower three-fourths of the 3rd ventricle 
and identical with that of another case of tumor 
of the pons. Secondly, the left temporal horn 
was not filled at all. The tumor in this case 
caused complete obliteration of both the left 
temporal horn and the lower three-fourths of 
the 3rd ventricle.—XK. K. Latteier, M.D. 


TORKILDSEN, ARNE. Spontaneous rupture of 
the cerebral ventricles. Y. Neurosurg., July, 
1948, 5, 327-339. 

Relative intraventricular hypertension may 
result when resorption of the cerebrospinal 
fluid does not equal the rate of production. 
With occlusion of the foramina of Monro, a 
relative hypertension exists within the lateral 
ventricles, and with occlusion of the Sylvian 
aqueduct, relative hypertension exists within 
the lateral ventricles and the 3rd ventricle as 
compared with the pressure in the subarachnoid 
space. Under such abnormal tension a rupture 
of the ventricular wall may take place. The 
result of such a rupture depends entirely upon 
the details concerning its location and its 
relationship to the membranes covering the 
central nervous system. Two favored locations 
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for the breakdown of the ventricular wall seem 
to be the mesial wall of the temporal horn 
where it joins the posterior horn and the body 
of the lateral ventricle, and the anterior or 
posterior wall of the 3rd ventricle. 

The author describes 5 cases of spontaneous 
rupture of the cerebral ventricular system. In 
4 cases the rupture resulted in the formation of 
a cyst occupying the interpeduncular space, 
extending below the tentorium and covering 
the quadrigeminal plate. One case differs from 
the others inasmuch as the rupture did not 
create a cvst below the tentorium. After the 
spontaneous rupture the cerebrospinal fluid 

filled the supratentorial subdural space on the 
left side, resulting in an accumulation of the 
cerebrospinal fluid causing cerebral compres- 
sion. 

Spontaneous rupture of the cerebral ventri- 
cles is a pathological anatomical condition 
which is easily diagnosed by ventriculography. 
The presence of cyst formation frequently indi- 
cates a pathological condition. that can be 
treated advantageously by ventriculocisternos- 
tomy.— K. K. Latteier, M.D. 


List, Cart F., and Hopces, Frep J. Differen- 
tial diagnosis of intracranial neoplasms by 
cerebral angiography. Radiology, May, 1947, 
45, 493-508. 


In a series of 125 patients with intracranial 
tumor subjected to angiography at the Uni- 
versity of Michigan Hospital a special vascular 
pattern was observed in the angioma, meningi- 
oma and glioblastoma groups as well as in cer- 
tain types of astrocytoma. 


A. Angioma Group (8 cases). 


Arteriovenous malformations (6 cases). 

By angiography there can be demonstrated 
one or several enlarged and unusually tortuous 
arteries leading to a tangle of smaller vesse!s 
forming a more or less well defined mass from 
which one or more greatly dilated redundant 
veins emerge. The entire malformation fills 
during the arterial phase of angiography. Ar- 
teriovenous malformations may be bilateral 
and most frequently involve anterior and mid- 
dle cerebral arteries. The uninvolved cerebral 
vessels are not displaced. Associated cardiac 
hypertrophy and enlargement is occasionally 
demonstrated. 

2. Cavernous angiomas (2 cases). 


These rather rare lesions usually are of small 
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size. Angiography has been disappointing in 
2 Cases. 
Angioblastomas. 
These occur almost exclusively in the cere- 
bellum and have not been studied by angi- 
ography. 


B. Meningioma Group (20 cases). 


Meningiomas possess a rich blood supply 
derived from the external carotid system and 
from the internal carotid (and vertebral) sys- 
tem. A positive image of the dural blood supply 
can be obtained by arteriography of the ex- 
ternal carotid artery. Following injection. of 
the internal carotid arterv, the cortical arteries 
in contact with the tumor appear to be dis- 
tended and separated from one another, where- 
as the arteries of the adjacent compressed brain 
are crowded together and form a concentrically 
arranged corona around the lesion. In addition, 
there are seen one or multiple newly formed 
tumor vessels. The latter are usually rather 
small arteries splitting into fine branches 
within the meningioma and their appearance by 
angiography has been compared to a paint 
brush or flower spray. On the venogram, tumor 
veins appear as large short veins with many 
tributaries, and they tend to outline the cir- 
cumference of the growth. A typical feature is 
the diffuse uniform or slightly mottled opacity 
of the tumor attributed to visualization of a 
fine network of vessels of capillary or near 
capillary size. 

Diffuse radiopacity may be visible in the ar- 
terial phase (1-1.5 sec.) in meningiomas near 
the carotid siphon whereas it appears in the 
venous phase (3-5 sec.) in tumors located else- 
where. 


C. Glioblastoma (55 cases). 


Due to the infiltrating manner of tumor 
growth displacement of cerebral vessels tends 
to be more diffuse and less profound than with 
meningiomas of comparable size. Two types of 
special vascular pattern are seen in glioblas- 
toma. The first is an irregular network of fine 
criss-crossing vessels and a few larger sinusoid 
vessels which produce lacunar dilatations with 
spiral or corkscrew patterns. The second is 
characterized by a very coarse and bizarre 

vascular pattern resembling an arteriovenous 
malformation. The large malformed vessels, 
probably sinsoids and veins, may form spir als 
or arrange themselves in parallel layers in the 
tumor. Well defined aberrant arteries and ef- 


266 


ferent veins, characteristic of arteriovenous 
malformations are not seen in glioblastomas. 
Some glioblastomas having necrotic or Cystic 
centers are similar to meningiomas in appear- 
ance. 


D. Astrocytomas (12 cases). 


The blood supply of an astrocytoma is rela- 
tively scanty and is not demonstrated too well 
by either angiographic or histopathologic 
methods. Angiograms show stretching and 
spreading of the larger and medium sized 
cerebral arteries. Finer arterial branches which 
are always visible in the normal may be entirely 
absent. Frequent presence of cysts is one factor 
to account for sparseness of vessels. The angi- 
ogram of diffuse astrocytoma resembles that 
seen in brain edema. 


E. Other Types of Intracranial Neo plasms. 


The authors’ experience with angiography 
has not been sufficiently large to describe a spec- 
ific vascular pattern in certain of the rarer in- 
tracranial neoplasms.—JoAz R. Hannan, M.D. 


LiNpGREN, E. The technique of direct (percu- 
taneous) cerebral angiography. Brit. Y. Ra- 
diol., August, 1947, 20, 326-311. 


Three important points in cerebral angi- 
ography are the technique of puncture, the 
opaque material, and the roentgenographic 
technique. All three are discussed in more or 
less detail. The puncture is made usually under 
local anesthesia and an attempt 1s made to 
palpate the vessel with the tip of the needle 
while the needle is in the tissues. The internal, 
external, or common carotid may be used as 
needed. 

Thorotrast is used in patients who have no 
voluntary control, but in all others umbradil 
is used. Thirty-five per cent or So per cent solu- 
tions are used, depending on the amount of di- 
lution by the blood to be expected, and upon 
the response of the patient to the weaker 
solution. 

The apparatus used consists of a holder 
which keeps three films against the side of the 
patient's head and three underneath while he 
is supine with the neck in hyperextension. 
Lysholm grids are used. This apparatus per- 
mits anteroposterior and lateral views without 
moving the patient. Films are made after each 
of several injections of 8 or 9 cc. of the opaque 
material in lateral and anteroposterior views. 

By this method 153 patients were examined 
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in an eighth month period with 4 technical 
failures and no serious ill effects. This procedure 
has been carried out on out-patients.--E. F. 


Lang, M.D. 


NECK AND CHEST 


NEUHAUSER, Epwanp B. D., and BERENBERG, 
WiLLiAM. Cardio-esophageal relaxation as a 
cause of vomiting in infants. Radiology, 
May, 1947, 49, 480-453 ; 


Persistent or recurrent vomiting in the new- 
born or young infant occurs as a frequent 
problem in pediatric care. There is a consider- . 
able number of patients in whom, because of 
the repeated and significant nature of the 
vomiting, roentgenologic examination is war- 
ranted. Among this group the authors have 
observed, in the past three years, 12 patients 
who exhibited persistent vomiting, evidently 
due to relaxation or dysfunction of the hiatus 
portion of the esophagus with failure of the 
normal "sphincter" action of the cardia. One 
could postulate that this type of persistent re- 
laxation might be the result of failure of the 
pinchcock mechanism to function adequately, 
due to failure of proper development or to im- 
balance of neuromuscular control. 

The patient almost invariably starts vomit- 
ing within a week after birth, usually during 
the first few days of life. The vomiting becomes 
progressively worse and soon occurs with each 
feeding. The vomiting may take place during a 
feeding, especially when air is expelled, but is 
most apt to occur when the child is put back in 
his crib in the supine or decubitus position. The 
diagnosis of cardio-esophageal relaxation de- 
pends almost entirely on an adequate fluoro- 
scopic examination of the swallowing function, 
esophagus and stomach. The barium-filled 
esophagus usually appears larger than would 
be considered normal. Some relative narrowing 
of the hiatus esophagus is observed, but there 
is persistent failure of the "pinchcock" or 
"sphincter" action to come into play, so that 
the esophagus appears as a rather flaccid tube 
leading to the cardiac end of the stomach. 
During the inspiratory phase of respiration the 
esophagus dilates and frequently will fill with 
barium from the stomach. With expiration the 
filled esophagus is compressed; some of the 
barium passes again into the stomach and some 
is regurgitated into the mouth. When the 
patient is in the supine position, even slight 
pressure upon the abdomen will produce retro- 
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grade filling of the esophagus with air or barium 
from the stomach. If the patient is observed in 
the erect position, no regurgitation takes 
place, although it is usually evident that the 
hiatus esophagus is open, as frequently one 
can observe air passing into the esophagus 
from the stomach. 

Treatment of this condition has been empiric. 
The patients are fed in the sitting or erect 
position and maintained in this position for 
thirty minutes after the feeding has been ac- 
complished. In the presence of well defined 
persistent relaxation, the authors have, in addi- 
tion, kept the infant propped up and main- 
tained in a semi-sitting position in its crib 
throughout the day and night. On such a regi- 
men all of the infants stopped vomiting almost 
immediately and showed good weight gain and 


normal development.—Samuel G. Henderson, 
M.D. 


Krisrorr, Freperic V., and Drarz, Henry M. 
Minor fractures of the cervical laminae 
simulating ruptured cervical disk; report of 
two cases. 7. Neurosurg., Jan., 1948, 5, 95- 
99. 

From a differential diagnostic standpoint the 
lesions described herein are of considerable 
interest as they at times may simulate the 
syndrome of a ruptured cervical disc. These 
factures are minor lesions unless accompanied 
by cord damage, or occur near the interver- 
tebral foramen. When the intervertebral fora- 
men is involved the fracture is apt to affect 
the corresponding nerve root on its course 
through the foramen, thus reproducing the 
clinical picture of a laterally ruptured disc. 
Two cases are presented; both were diagnosed 
clinically as ruptured cervical disc and both 
patients were successfully operated upon. 

The complaints caused by these fractures are 
identical to those of a ruptured disc, e.g., pain 
in the neck on motion of the head and radicular 
pain referable to one root. The objective signs 
are also identical, e.g., the mechanical signs, 
present in order to immobilize the fracture, and 
the neuropathological signs caused by damage 
of one nerve root. An immediate onset of the 
above symptoms and signs is the rule when the 
problem is that of a laminar fracture, whereas 
the same may have a latent period of variable 
duration when associated with a ruptured disc. 

Roentgenograms of the neck should be 
taken in stereoscopic views, the anteroposterior, 
the lateral and oblique exposures, in order to 
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obtain better visualization of detail. However, 
plain cblique views, taken of both sides for com- 
parison, may be of great aid in directing the 
surgical approach by showing distinctly either 
a small bone fragment protruding into the inter- 
vertebral foramen in question, or a unilateral 
disfiguration of same. Myelography is unneces- 
sary i! the plain roentgenograms are carefully 
made. The myelogram may, or may not, show 
a filling defect in the contrast shadow, giving 
no lead as to etiology, however.—K. K. Lat- 
teier, ALD. 


Bucy, Pauk C., and Rrreggv, Harpiy. Klip- 
pel-Feil’s syndrome associated with compres- 
sion of the spinal cord by an extradural 
heraangiolipoma. F. Neurosurg., Sept., 1947, 
4, 476-481. 


Klrppel-Feil's syndrome is a congenital mal- 
formation of the neck characterized by a fusion 
of many of the cervical vertebrae and a reduc- 
tion in the number of bony components of the 
cervieal spine. There may be an absence of 
the spinous processes and laminae and also 
associated neurological abnormalities. When 
these are present they are usually due to com- 
press.on of the spinal cord or its roots by bony 
malfermations or a result of malformations of 
the soinal cord itself. The case reported by the 
authors is of interest as there was typical 
clinical evidence of an intraspinal tumor and 
this was confirmed at operation. 

A man, aged thirty-three, had been aware of 
a detormity of his neck all of his life, but this 
had caused him little disability. In the course of 
ten weeks he developed signs of compression 
of the upper thoracic spinal cord which rapidly 
prog-essed to a total paraplegia. 

The roentgen examination of the cervical 
and apper thoracic spine revealed a solid fusion 
of the 2nd, 3rd, 4th, and sth cervical ver- 
tebrae. The 6th and 7th cervical vertebrae and 
the Arst five thoracic vertebrae were fused into 
a similar long solid mass. The pedicles of the 
first four thoracic vertebrae were either con- 
geni-ally absent or had been eroded. 

O»eration disclosed a friable vascular tumor 
which compressed the dura mater and the spinal 
cord. Microscopic examination of the tumor 
showed a tissue which was basically lipomatous, 
and scattered through the lipomatous tissue 
were many vascular channels. The tumor was 
regarded as a hemangiolipoma. | 

The authors feel that there can be little 
doubt but that the extradural hemangiolipoma 


268 


which resulted in the compression of the spinal 
cord in this case and which was responsible 
for the neurological symptoms was the result 
of a congenital malformation. Why it did not 
give rise to evidence of its presence for thirty- 
three years is as obscure as is its etiology.— 


K. K. Latteier, M.D. 


SELDIN, DoNALp W., Kaptan, Henry S., and 
Bunting, Henry. Rheumatic pneumonia. 
Ann. Int. Med., April, 1947, 26, 496-520. 


Although the existence of a true pulmonary 
component of the rheumatic process has been 
denied, the literature contains enough material 
to establish the presence of characteristic 
changes labeled by many as a rheumatic pneu- 
monia. This pathologic process is peculiar to 
rheumatic activity and 1s not considered to be 
the result of such complications as infarction, 
atelectasis, or intercurrent infection. The pre- 
cise relationship to rheumatic fever, however, 
is still obscure. From the various sources in the 
literature, four hypotheses are offered to explain 
these pulmonary changes: 

1. The lesions are specific manifestations of 

rheumatic activity in the lungs. 

2. The changes are secondary to congestive 
heart failure. 

3. The changes are the result of intercurrent 
infection. 

4. À combination of rheumatic activity and 
cardiac failure might account for these 
changes. 

In the present series, the authors analyze 6 
cases in an effort to bring forth criteria by 
means of which a clinical and roentgen diagnosis 
of rheumatic pneumonia might be ventured. In 
4 of the cases, serial roentgenograms are repro- 
duced to show the course of the pulmonary 
process. All of the prominent symptoms and 
signs are reviewed in detail. Necropsy reports 
are present on all of the cases. It is emphasized 
that in all cases the clinical, laboratory, and 
anatomical evidence of rheumatic carditis was 
present. 

Several photomicrographs of the pathological 
sections of the involved portion of the lungs are 
reproduced to illustrate the so-called typical 
findings. The main points to be noted are: (1) 
thickening of the alveolar walls and interstitial 
tissues by cellular infiltrations, proliferation 
of endothelial cells, and capillary congestion; 
(2) alveolar exudate which is hemorrhagic in 
nature; (3) bronchioles lined by a hyaline pseu- 
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do-membrane. Typical Aschoff's bodies have 
been reported by one group. 

Clinically, there are two fairly well recog- 
nized syndromes. In the first type, the pul- 
monary symptoms develop insidiously. Toxicity 
is not great and the temperature is only mod- 
erately elevated. Although the respiratory 
symptoms are minimal, physical signs are 
striking by comparison. In the second group, 
however, the pulmonary involvement is rapid 
and widespread. Dyspnea and cyanosis quickly 
appear and the case may terminate fatally. 

The roentgen changes in the cases presented 
fell into three fairly well defined categories." 
These changes were: vascular engorgement, 
pulmonary congestion and pulmonary edema. 
The latter finding was the most common. 
Despite the prominence of the roentgen 
changes, however, the authors stressed that by 
this means alone one cannot make the diagnosis 
of rheumatic pneumonia. Suitable clinical 
studies are necessary. However, with this 
combined information, one can usually elim- 
inate the bacterial and primary atypical pneu- 
monic consolidations. The most difficult prob- 
lem, of course, consists in distinguishing the 
changes from the various phases of cardiac 
failure. 

In the closing discussion, the authors re- 
iterate that the clinical and roentgenologic 
criteria for the diagnosis of rheumatic pneu- 
monia are still inconclusive and postmortem 
verification is necessary. This, of course, makes 
difficult the evaluation and prognosis in the 
suspected milder cases. As all the cases in this 
series terminated fata'ly, it is fair to assume 
that the manifestations presented would carry 
a very grave prognostic significance.— Robert 
N. Byrne, M.D. 


GaRLAND, L. Henry. Pulmonary sarcoidosis: 
the early roentgen findings. Radiology, April, 
1947, 45, 3337354. 


Sarcoidosis is a generalized disease of un- 
known origin, in which characteristic histo- 
pathologic changes are found in different or- 
gans and tissues. It is usually of insidious onset 
and tends to run a chronic, relapsing course. It 
is discovered most commonly between the ages 
of twenty and thirty years. 

It is often observed in a phase when involve- 
ment of only one system is apparent; for exam- 
ple, lesions of the skin, the eyes, or the lungs. 
Peripheral lymphadenopathy is present at some 
stage of the disease in about 9o per cent of the 


Var, 61, No. 2 


cases, the nodes being painless, discrete, and 
movable. Pulmonary involvement (parenchy- 
mal or nodal) occurs in a similar percentage of 
cases. Cutaneous and ocular lesions are seen in 
about 40 per cent of cases. The usual skin le- 
sions are described as sharply defined, browning 
nodules (cutaneous or subcutaneous) distrib- 
uted over the face or extremities. Hepatomegaly 
and splenomegaly are fairly frequent. Cardiac 
and pericardial involvement has been noted. 
As in Hodgkin’s disease, any tissue or structure 
can be invaded. 

Granulomatous invasion of the bone marrow 
is fairly common. In a small percentage of 
cases, multiple radiolucent areas or diffuse lace- 
like rarefactions appear most commonly in the 
phalanges of the hands and feet, but may occur 
in any bones, notably the long bones of the ex- 
tremities. Hyperglobulinemia, with reversal of 
the albumin-globulin ratio, is a common find- 
ing; eosinophilia is not infrequent. The serum 
calcium and phosphatase values may be slightly 
increased. 

'The tuberculin reaction is usually negative. 
'The diagnosis is made in vivo by the demon- 
stration of a non-caseating or "hard" tubercle 
in a biopsy specimen, usually from a node or 
skin nodule. The conditions with which sar- 
coidosis is most often confused are tuberculosis 
and Hodgkin's disease. 

Gross and microscopic lesions similar to those 
in sarcoid have been found in some zinc- 
beryllium-silicate workers (fluorescent lamp 
manufacturers, etc.). 

Chest roentgenographic findings in 36 cases 
of sarcoidosis are presented, 33 of which were 
verified by histopathologic examination, and 
3 so well established clinically that the diag- 
nosis appears valid. 

In the thoracic roentgen film, certain pat- 
terns are quite suggestive of pulmonary sar- 
coidosis. In order of frequency, these are: 

(a) Bilateral hilar and right paratracheal 
adenopathy, with or without associated pul- 
monary infiltration or nodular densities. 

(b) Widely disseminated pulmonary miliary 
or nodular densities without calcification, in a 
person clinically well. 

(c) Massive enlarged hilar nodes (potato 
nodes) in an apparently well person. 

There is absolutely nothing characteristic in 
the findings in the individual case. The appar- 
ent excellent health of the person in contrast 
with the extensive roentgen shadows often war- 
rants a surmise of sarcoidosis. The miliary and 
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nodular lesions are due to aggregations of sar- 
coids in the lung parenchyma. The linear le- 
sions may be due to sarcoid lymphangitis, to 
lymphedema, to congestion or occasionally to 
fibrotic changes. 

Pubnenary lesions alone, without visible hilar 
or medizstinal adenopathy, were present at the 
initial examination in Ic cases. 

Pulmonary lesions and lymphadenopathy were 
present at the initial examination in 13 cases. 
Six showed diffuse or localized nodular lesions 
with adenopathy. Seven showed diffuse or 
localized linear densities with adenopathy. 

Lymphadenopathy, hilar, mediastinal, or 
both, was present as the sole thoracic roentgen 
finding at the initial examination in 11 cases. 
Six showed bilateral hilar plus right para- 
trachez|] adenopathy; 3 showed hilar adeno- 
pathy alone; and 1 each paratracheal aden- 
opathy alone, and hilar plus left paratracheal 
adenopathy. 

Pleural effusion was present in only one case. 

The intrathoracic lymph node enlargement 
tends zo conform to a curious pattern in which 
simultaneous enlargement of both sets of hilar 
nodes and only the right upper mediastinal or 
paratracheal nodes occurs. This was found in 7 
of the cases with combined parenchymal and 
nodal lesions, and in 6 of the cases with nodal 
lesions alone. This has been suggested as "sar- 
coid-type” adenopathy. 

A palpable lymph node or skin nodule is the 
most desirable tissue for microscopic examina- 
tion. However, when one such is evident, ex- 
ploration of the mesial end of the right supra- 
clavieular fossa through a short incision. will 
frequently yield an upper anterior mediastinal 
node for study and positive diagnosis. 

The miliary type of pulmonary sarcoidosis 
occu-red as an early finding in a minority of 
the cases. Stephen N. Tager, M.D. 


Greenine, Roy R., and MENVILLE, Leon J. 
Roentgen findings in torulosis; report of four 
ceses. Radiology, April, 1947, 49, 381-388. 


Greening and Menville discuss torulosis and 
report 4 cases among $37,135 admissions to 
Chzrity Hospital, New Orleans, in a ten year 
period. There is an excellent summary of the 
lite-ature and a discussion of the bacteriology 
anc pathology of the disease. Involvement of 
the central nervous system is predominant and 
involvement of the lungs relatively rare. Inci- 
dence is highest between the ages of thirty and 
sixcy. Meningeal irritation, increased intra- 
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cranial pressure, and a low grade fever are the 
chief clinical manifestations. Various neuro- 
logical symptoms may be present. The presence 
of enlarged nodes may lead to confusion with 
Hodgkin's disease. The average spinal cell 
count 1S 200 to 500; there is an increase in the 
albumin and globulin fractions. The organism 
is best seen in India ink preparations. The 
authors feel that the bases of the lungs are most 
often infected. Roentgenograms in the early 
stage reveal small circumscribed areas of con- 
solidation with only a small amount of reaction 
about their edges. There is a tendency to con- 
fluency and very little evidence of Iymphatic 
drainage. Hilar adenopathy is not a prominent 
finding. While the pulmonary lesions closely 
resemble tuberculosis, more frequent involve- 
ment of the nervous system suggests a diagnosis 
of torulosis. 

Three of the 4 reported cases died. The one 
surviving case was treated by chemotherapy, 
including sulfadiazine, penicillin, potassium 
lodide, and gentian violet, and also received 
deep roentgen therapy. No conclusions as to 
the best method of treatment are presented. 

The article provides an excellent summary 
of torulosis and should be read in full to be 
appreciated.— RoZert C. Pendergrass, M.D. 


Jamison, Horace W., and Carrer, Ray A, 
The roentgen findings in early coccidioi- 
domycosis. Radiology, April, 1947, 48, 323- 
2939. 


Coccidioidomycosis may be acquired by no 
more exposure than that incidental to passing 
through an area of endemic infection. These 
areas include large sections of the arid South- 
west, having in common long, hot, dry and 
dusty summers. À definite correlation has been 
established between the number and severity 
of dust storms and the incidence of coccidioidal 
infections in these regions. The disease is ac- 
quired by inhalation of dust contaminated with 
chlamydospores of the fungus, Coccidioides 
immitis. 

An intradermal coccidioidin skin test with a 
1/100 concentration of potent extract, if nega- 
tive, will generally rule out the disease in all 
but a few of the more severe disseminated in- 
fections. The diagnosis is established with cer- 
tainty by positive precipitin or complement- 
fixation tests, which are found only in the 
presence of active infection. Final proof is ob- 
tained by culture of sputum or guinea pig in- 
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oculation, with demonstration of the causative 
organism. 

Clinically, the conditions most likely to be 
confused with acute primary coccidioidomyco- 
sis are influenza and primary atypical pneu- 
monia. The patient complains of backache, 
headache, or general aching, or marked weak- 
ness, slightly sore throat, loss of appetite, and 
various indefinite gastrointestinal disturbances. 
Cough is nearly always present with tempera- 
ture of a spiking type. Eosinophilia of 3 to 15 
per cent is frequently encountered and, when 
present, 1s a helpful diagnostic sign. One 
striking feature in differentiating coccidioido- 
mycosis from the commoner respiratory condi- 
tions is the occurrence of chest pain in a high 
percentage of patients. 

One or two weeks later, painful nodules may 
develop on the shins and elsewhere, character- 
istic of erythema nodosum. In other cases, 
macular, papular, or vesicular lesions of erythe- 
ma multiforme may appear. Skin lesions of 
these types, when associated with or following 
an acute respiratory infection, should at once 
arouse suspicion of coccidioidal infection. 

A roentgenogram of the chest taken at the 
time of onset will show some degree of pul. 
monary infiltration in about 9 out of 10 cases. 
Infiltrations vary in extent from the slightest 
fuzzy thickening of hilar shadows to extensive 
consolidations occupying a major portion of the 
lung field. The infiltrations are mostly uni- 
lateral, homogeneous, usually hilar or basal in 
location, and show little tendency to lobar dis- 
tribution. They vary in density from the 
lightest veillike haze to consolidations ap- 
proaching, but rarely equaling, the opacity of 
lobar pneumonia. As a rule, they are more uni- 
form, less patchy, more circumscribed than the 
usual bacterial bronchopneumonias. 

The appearance is most likely to suggest 
the findings encountered in primary atypical 
pneumonia. It is not often possible, on the basis 
of roentgenograms alone, to differentiate the 
two conditions. 

Pleural effusion is encountered in approxi- 
mately one-fifth of all'acute primary cases but 
ordinarily is so small in amount as scarcely to 
fill the costrophrenic angle; it resolves rapidly 
and completely as a rule. 

Roentgenologically, most coccidioidal cavi- 
ties are so characteristic that they are seldom 
confused with other conditions when occurring 
in endemic areas. A solitary thin-walled ring- 
like shadow without surrounding infiltration is 
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typical. Cavities are occasionally encountered 
with walls so thin and sharply defined as to 
closely simulate congenital cysts. The differen- 
tiation from tuberculosis in the case of apical 
cavities, and especially those which are occa- 
sionally surrounded by coccidioidal pneu- 
monitis, 1s often not roentgenographically pos- 
sible. Certain other mycotic infections may pro- 
duce lesions closely resembling those of coccid- 
ioidomycosis, roentgenographically. 

Residual “burned-out” nodular or cyst-like 
foci of coccidioidomycosis are quite charac- 
teristic in roentgen appearance and are seldom 
confused with other conditions when occurring 
in endemic areas. Among diseases to be differ- 
entiated are primary tuberculosis, metastatic 
carcinoma, congenital cyst, adult tuberculosis, 
lung abscess, pyogenic and mycotic infections. 
The discrepancy between the clinical and roent- 
gen findings is often helpful in establishing the 
diagnosis. 

Cases in which mediastinal adenepathy is 
dominant are usually among the more severe 
and prolonged of infections and give rise to 
most of the fatalities. Among the conditions 
to be considered in the differential diagnosis are 
Hodgkin’s disease, pulmonary tuberculosis, 
sarcoidosis and bronchiogenic carcinoma. 


Stephen K. Tager, M.D. 


HoriiNGswonRTH, R. K. Bronchiogenic carci- 
noma; an analysis of 343 cases. Ann. Int. 
Med., March, 1947, 26, 377-385. 


A large factor responsible for the small per- 
centage of operable cases of bronchiogenic car- 
cinoma at the time that definite therapy must 
be decided upon is the period of delay that 
occurs between the onset of symptoms and the 
institution of treatment. This delay period is 
divided into two phases and an unnecessary 
prolongation of either may forfeit the patient's 
chance of cure. The first is between the onset 
of symptoms and medical consultation and the 
second is that between the first medical con- 
sultation and a positive diagnosis. With this 


thought in mind, the author reviews a series of 


343 cases of pulmonary carcinoma from the 
various services of the University of Michigan 
Hospital during the period of January 1, 1938 
to January I, 1944. An attempt is made to bring 
to light clinical data which will aid in reducing 
these periods of delay and therefore increase 
the percentage of operability. 

Sufficient data are present in the literature to 
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show that there has been both a relative and 
absolute .ncrease in the incidence of bronchio- 
genic carzinoma. The great majority of cases 
occurs in males between the ages of forty to 
sixty years. Operability, however, is not af- 
fected per se by age. T he present series adds 
nothing to the various theories of etiology, but 
tends to confirm some of those generally ac- 
cepted. 

The author's conception of the pathology of 
bronchiogenic carcinoma has changed consid- 
erably in the past decade largely due to the 
availability of resected specimens of earlier 
lesions. Significant is the fact that the right 
lung is more frequently involved than the left. 
The lesions are roughly divided into two groups: 
those thet arise in the hilar areas and those 
that originate in the lung periphery. Spread is 
by direct extension and by lymphogenous and 
hematogenous metastases. The regional nodes 
are more frequently the site of metastases. 
Next in frequency is spread to one or both 
lungs, either directly or by metastases. Other 
sites of metastases are the pleura, liver, brain, 
and one or more bones. Metastases and direct 
spread greatly influence operability. 

A histopathological grouping is given which 
consists of (1) squamous cell, (2) adenocarci- 
noma (gand cell type), (3) undifferentiated 
(small cell type, round cell type, and the oat 
cell type). All are graded from 1 to 4 when 
possible. The bronchial adenomas classified. as 
carcinoma, grade I, are excluded from this 
study. The squamous cell type offered the best 
prognosis. Adenocarcinoma was found more 
frequently in women. Bronchial adenomas are 
likewise more commonly found in women. 

Although the author was unable to determine 
the time lag between the first symptom and 
medical consultation in his series, he offers 
Overholt’s figure of three or more months. 
However, in more than 50 per cent of the cases, 
a diagnosis of bronchiogenic carcinoma was not 
made for six or more months after the patient 
sought medical advice. As the initial symptom 
may be trivial, a low threshold of suspicion is 
important. The most frequent early symptoms 
are listed as cough, pneumonia, "Hus" cold, 
chest pain, hemopty sis, dyspnea, and ease of 
fatigue. Cough in any form is stressed as the 
most important and initial complaint and the 
one mos- frequently explained away for one 
reason or another. The diagnosis of tuberculosis 
in the face of repeated negative sputum exami- 
nations oft times accounts for loss of much 


valuable time. Other easy pitfalls must like- 
wise be guarded against. 

Diagnostic measures and pou are reviewed 
in moderate detail. The problem of differenti- 
ating tuberculosis, bronchiectasis, and lung 
abscess is stated. Punch or aspiration biopsy is 
not recommended. In the presence of suspi- 
cious roentgen findings and repeated failure to 
establish a positive diagnosis, thoracotomy is 
stressed as a necessity. The hazard of lost time 
far exceeds the slight operable risk of this 
procedure. 

Surgery Is stated as the procedure of choice 
for treatment, and pneumonectomy is pre- 
ferred to lobectomy. Roentgen therapy, except 


for palliation, is condemned.—Rodert N. Byrne, 
ALD. 


HEUBLEIN, Girperr W., and GitriLLAN, 
CLARENCE D. N. A pr acad technic for vis- 
ualization of the bronchial tree. Radiology, 
January, 1947, 48, 37- 44. 

Bronchography as a diagnostic measure is 
often indicated when any of the following con- 
ditions is suspected: bronchial obstruction, 
mural growth, pulmonary neoplasm, atelec- 
tasis, recurrent bronchopneumonia, a chronic 
suppurative process. The procedure is definitely 
contraindicated in the presence of acute inflam- 
matory disease of the tracheobronchial tree. It 
should be deferred in patients with acute upper 
respiratory infection and should be used with 
hesitation in those suffering from asthma. 

Postural drainage, mild sedation and omis- 
sion of atropine are suggested prior to the study. 
After gaining the patient’s confidence by ex- 
planation of what is to follow, the pharyngeal 
region is anesthetized with 2 per cent ponto- 
caine. Using indirect laryngoscopy, the vocal 
cords are anesthetized and 2 cc. is injected di- 
rectly into the trachea. A flexible No. 14 
catheter is inserted through the nose to a point 
just above the carina and checked by fluoros- 
copy in the upright position. 

Positions to be assumed to fill the different 
segments are fully discussed. In general, a 
thorough appreciation of the anatomy of the 
bronchial tree in all planes is the basis for posi- 
tioning for study of each pulmonary segment. 

Untoward reactions due to surface anes- 
thesia have been avoided by use of pontocaine. 
Treatment of severe e pontocaine reactions could 
be remedied by oxygen inhalation and adequate 
intravenous  barbiturates.—Eugene J. Mes 


Donald, M.D. 
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Lam, Conran R. Pericardial celomic cysts. 
Radiology, March, 1947, 49, 239-243. 


Congenital cysts of the mediastinum may be 
epidermoid, dermoid, teratoid, bronchial, eso- 
phageal, gastroenteric, pericardial celomic and 
cystic lymphangioma. The last two are purely 
mesodermal in origin but present striking gross 
and microscopic differences. 

Cystic lymphangiomas are multilocular, 
cyst walls are of varying thickness, with a rela- 
tively complex histological structure. They are 
intimately attached to adjacent structures 
from which they derive their blood supply. 
They are dificult to remove and bleed severely. 

Pericardial celomic cysts are simple in struc- 
ture, untlocular, lined with thin laver of meso- 
thelium. They are easily detached from sur- 
rounding parts. They contain clear or san- 
guineous fluid and are located adjacent to the 
pericardium. The latter arises from a series of 
disconnected lacunae which appear early in 
embryonic life which eventually fuse to form 
the pericardial celom. If one of these fails to 
merge it may persist to form a cyst in the 
vicinity of the pericardium. 

Four such cases have been reported in the 
literature to which the author adds one of his 
own. À white female, aged thirty-nine, was 
admitted to the Henry Ford Hospital on March 
12, 1944, with a chief complaint of low grade 
fever of ten years' duration, shortness of breath, 
fatigue and angina pectoris. For many years 
she was told she had heart disease, which inter- 
fered with her studies and work. In 1935 a 
chest film revealed unusual cardiac contour 
with a bulge in the upper left border, which was 
finally considered evidence of a congenital 
anomaly. 

Periodic examinations showed continued car- 
diac enlargement which was more pronounced 
on expiration. Intermittent fever persisted. 
Anginal symptoms appeared 1n 1941. The first 
mitral sound was rough but without a true 
murmur. The heart became enlarged to the 
right and posteriorly but without visible pulsa- 
tions at sites of enlargement. A tumor or cyst 
was considered the likely diagnosis. 

On May 17, 1944, at operation a thin-walled 
cyst was found anterior to the heart and great 
vessels, extending to the right and posteriorly. 
One liter of clear fluid was obtained and then 
the cyst was easily removed. This was a simple 
cyst. Postoperative chest film showed normal 
cardiac contour with absence of the previous 
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shadow. The patient feels exceptionally well 
although recurrent fever persists. 

The marked change in the contour of the 
mass between the two phases of respiration 
may well be a pathognomonic sign of pericar- 
dial celomic cyst at this location.—William H. 
Shehadi, M.D. 


SosMAN, MERRILL C. Venous catheterization of 
the heart. I. Indications, technics, and errors. 
Radiology, May, 1947, 48, 441-450. 


Catheterization of the right heart 1s most use- 
ful in the study of hemodynamics, both in es- 
tablishing the normals for physiological varia- 
tions and the changes in the varied forms of 
heart failure, cardiopulmonary disease and 
shock. It is valuable also in helping to establish 
the diagnosis more accurately in congenital 
heart disease. This latter is especially important 
now, with the tremendous advances in curative 
cardiac surgery. 

A single lumen catheter, size g French, of 
woven silk and radiopaque, is used. It is 100- 
125 cm. in length, flexible, and yet stiff enough 
so that it may be rotated by twisting the ex- 
posed end without buckling. 

The catheter is threaded into either the right 
or left median basilic vein, advanced under 
fluoroscopic guidance and aimed at the desired 
area by pushing and twisting the proximal end. 
It is passed upward into the axillary vein to 
the superior vena cava and into the right 
auricle. If the tip is turned medially in the right 
auricle, it may be passed through the tricuspid 
valve into the right ventricle. From the right 
ventricle, it may be introduced through the 
pulmonary valve into the pulmonary artery. 

Clotting of blood in the catheter 1s prevented 
by a continuous perfusion of normal saline. The 
comfort of the patient is important for the 
success of the test. Sedation may be used in 
nervous or apprehensive individuals. 

In the author's series, only 13 out of 100 ex- 
aminations were unsatisfactory. Venospasm 
around the catheter in the arm accounted for 
2 of these cases. Ventricular extrasystoles oc- 
curred in about one-half of the cases when the 
catheter was passed through the tricuspid 
valve. This was the only subjective sensation 
in the great majority of patients. The dangers 
most commonly feared are damage to the endo- 
thelium of the large veins or of the heart, and 
the possibility of thrombus formation in or on 
the catheter. Several of the author's patients 
have succumbed to the disease or conditions 
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not in any way related to the procedure, and in 
Io autopsies, no trace of damage could be found 
in the lining endothelium of the superior vena 
cava, the right auricle, the right ventricle, the 
pulmonary arteries, or on the valves.—Exgene 


pa McDonald ; M.D. 


Dexter, Lewis. Venous catheterization of the 
heart. II. Results, interpretations, and value. 
Radiology, May, 1947, 48, 451-462. 


To obtain interpretable results in congenital 
heart disease, venous catheterization must be 
performed by a well trained team of at least 
three persons working smoothly and efficiently 
and should be used in conjunction with the 
usual procedures of history, physical examina- 
tion, electrocardiography, fluoroscopy and, if 
available, the Robb-Steinberg technique of 
visualization of the cardiac chambers with dio- 
drast. Findings in several representative types 
of congenital heart disease are described. 

In auricular septal defect, blood usually flows 
from the left auricle to the right auricle. The 
venous catheter may be introduced through the 
defect or arterial blood may be found in the 
right auricle. 

In uncomplicated defect in the interventricu- 
lar septum, there is a shunting of arterial blood 
from the left ventricle to the right ventricle. 
Its recognition by venous catheterization de- 
pends on the finding of a significantly higher 
oxygen content of blood in the right ventricle 
than in the right auricle. 

In the tetralogy of Fallot the following may 
be found: due to the pulmonic stenosis, venous 
blood enters the pulmonary artery with dif- 
ficulty, and some is shunted through the septal 
defect and into the aorta. The venous catheter 
may follow one of two courses. It may pass 
through the stenosed pulmonary valve into the 
pulmonary artery, or it may pass through the 
interventricular septal defect and go directly 
into the overriding aorta. 

In patent ductus arteriosus, there is a vas- 
cular anastomosis between the aorta and pul- 
monary artery, which during fetal life, serves 
to bypass the lungs. Its persistence after birth 
is deleterious, owing to the ease with which 
bacterial vegetations become implanted and 
also to the circulatory strain thrown on the left 
ventricle. The lesion is detectable on venous 
catheterization by finding arterial blood in the 
pulmonary artery or blood with a higher oxy- 


gen content than in the right ventricle.— 


M 


Eugene F. McDonald, M.D. 
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Hott, Joun F. Epipericardial fat shadows in 
differential diagnosis. Radiology, May, 1947, 
46, 472—479. 

It is common knowledge that epipericardial 
fat pads frequently are visible roentgeno- 
graphically along the left heart border. How- 
ever, not so widely recognized are large extra 
pericardial fat deposits adjacent to the right 
heart border. On the right side the fat pads are 
located between the pericardium and the peri- 
cardial pleura. Their shape is neither consistent 
nor entirely characteristic. 

In frontal projection it most frequently as- 
sumes a triangular configuration, the outer 
margin of which is somewhat convex. In the 
lateral view the fat pad is located at the ante- 
rior costophrenic sulcus, and its smoothly mar- 
ginated, bow-shaped, posterior border appears 
to fuse with the anterior chest wall. 

A number of groups of patient case histories 
and roentgenograms are presented. One group 
of cases proved to have large right-sided epi- 
pericardial fat pads, and one interesting ob- 
servation in one of these cases was that after a 
considerable weight loss the mass in the right 
costophrenic angle decreased in size. The other 
groups of patients were presented to illustrate 
the difficulty in differentiating these shadows 
from significant intrathoracic lesions. 

Some of the lesions that produce similar 
shadows are neurofibrosarcoma, tracheobron- 
chogenic cyst, subpleural tuberculoma, primary 
tuberculosis, cardiospasm, herniated gastric 
cardia, aneurysm, atelectasis, and so forth. 

The author believes it inadvisable to attempt 
a roentgenologic diagnosis of a suspected fat 
pad on the basis of its appearance in a single 
posteroanterior projection, especially on a mini- 
ature film. He feels that a lateral view is very 
helpful in that significant lesions in the lower 
right lung field are more apt to be posterior in 
position, while fat pads are always anterior. 
He also suggests that complete gastrointes- 
tinal studies, bronchograms and bronchoscopy, 
and the passage of time are necessary means 
of establishing the differential diagnosis.— 
F. B. Markunas, M.D. 


Barr, RicHagp C. A roentgenkymographic 
study of the heart in myasthenia gravis. 
Radiology, April, 1947, 48, 374-380. 

The roentgen kymograph is recognized as an 
instrument with ability to record permanently 
the motion of an organ observed fluoroscopically. 

Attention to certain variables which limit 
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the use of the kymograph in studies of this type 
is recorded. Four normal persons and 16 pa- 
tients with myasthenia gravis were examined 
at the Myasthenia Gravis Clinic of the Massa- 
chusetts General Hospital. 

If the patient had been receiving prostig- 
mine, the drug was withdrawn for twelve or 
more hours before the examination. During 
this period symptoms of lassitude, general 
muscle weakness, ptosis, dysphagia, dysarth- 
ria, and other signs of myasthenia gravis usually 
developed. A roentgen kymogram of the heart 
was then made. If the initial film was satisfac- 
tory, I.5 to 2.0 mg. of atropine sulfate was 
given intramuscularly. Fifteen minutes later a 
second roentgen kymogram was obtained. 

Patients with myasthenia gravis frequently 
showed a slightly increased chest diameter or a 
slightly lower diaphragm at deep inspiration 
after a prostigmine injection. This observation 
was confirmed teleroentgenographically and is 
consistent with the general picture of myas- 
thenia gravis. 

Of the 15 patients with myasthenia gravis, 10 
showed a slight decrease in heart rate after the 
injection of prostigmine. The normal subjects 
showed a similar decrease after the same medi- 
cation. 

The cases in this series showed no remarkable 
changes in the waves of the aortic and auricular 
areas except for slight slowing of the rate. Very 
definite changes, however, were observed in the 
ventricular waves. In cardiac roentgen kymo- 
grams of patients with myasthenia gravis, spike- 
like configuration of waves along the ventricu- 
lar border are noted. 

After the prostigmine test dose, the heart 
rate becomes slower. The spiking of the left 
ventricular waves disappears. The diastolic 
limbs are smoother and have changed from con- 
cave to convex. Changes of this type were 
observed in 7 of the 15 cases studied. 

It must be concluded that there is no cardiac 
roentgen kymographic wave form characteris- 
tic of this disease. 

Limitations of the roentgen kymographic 
method are particularly noticeable when the 
auricular and aortic areas are examined. The 
waves in these areas are extremelyj variable, 
deceptive, and frequently difficult to interpret. 
In the average kymogram these particular 

'aves often do not exceed 1.0 mm. in amplitude, 
rarely more than 3.0 mm. The superimposed 
vertebrae and mediastinal structures frequently 
obscure wave detail. Motion in any portion of 


Vot. 61, No. 2 


the cardiac border is the result of several di- 
rectional forces and does not represent the true 
intrinsic pulsation of one chamber. Auricular 
waves frequently appear blurred and are often 
complicated by the distorting effect of trans- 
mitted ventricular pulsations. Aortic waves, al- 
though more distinct than auricular waves, are 
determined and influenced by such components 
as thrusts of blood from the left ventricle, con- 
traction of the aortic wall, aortic tortuosity, and 
the effects of other stationary and moving 
mediastinal structures. 

The prostigmine test dose produces no char- 
acteristic cardiac kymographic wave changes 
either in myasthenia gravis patients or in nor- 
mal subjects. The test dose may slow the 
cardiac rate somewhat, thereby producing de- 
ceptive changes in wave contour.—Stephen N. 
Tager, M.D. 


CLARK, SraNLEY B., and KoeNic, Epwanp C. 
Aortic aneurysm secondary to coarctation. 
Radiology, April, 1947, 49, 392-397. 


Clark and Koenig present 2 cases of calcified 
aortic aneurysm distal to the site of a coarc- 
tation. One case, occurring in a twenty-five 
year old diabetic woman, presented absence of 
the aortic knob, rib notching and multiple cal- 
cified ring-like shadows in the region of the 
descending aorta. This case was proved at 
autopsy when marked dilatation of the inter- 
costal arteries was also demonstrated. A sec- 
ond case, not autopsied, showed absence of the 
aortic knob, multiple rib notchings and a soft 
tissue density distal to the aortic arch. 

The article includes an excellent discussion 
of the routes by which blood may reach the 
aorta below a coarctation, namely collateral 
channels E (1) the scapular and cervical 
arteries, (2) the internal mammary, (3) the 
intercostal arteries, and (4) the spinal arteries. 
The authors conclude that the majority of 
aneurysms distal to the stenosis are formed 
directly as a result of the collateral circulation 
secondary to the coarctation, and are not re- 
lated to infection.—Ro£ert C. Pendergrass, 


M.D. 


O'Loucuiis, BERNARD J. A study of 24,615 
separation chest roentgenograms. Radiology, 
April, 1947, 48, 389-391. 

O'Loughlin reviews 24,615 chest films made 
upon separation from the Army Air Forces. The 
incidence of pulmonary tuberculosis was Oo.I 
per cent in this series of discharge films, com- 
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pared with an average of 1.0 per cent in induc- 
tion examinations. The incidence of other ab- 
normalities was practically identical with that 
found on previous surveys. It was notable that 
14 by 17 inch films were included in this survey 
rather than the smaller types of films. No defi- 
nite conclusions could be drawn as to whether 
the o.1 per cent tuberculosis originated during 
military service.—Roert C. Pendergrass, M.D. 


Epstein, BEnNARD S. Rheumatic mitral valve 
disease without cardiac enlargement. Radi- 
ology, March, 1947, 46, 249-255. 


Roentgen studies are frequently sought in 
the diagnosis of mitral valve disease, demon- 
strating changes in cardiac size and contour. 
The accepted teaching 1s that teleroentgen 
studies reveal prominence of the second cardiac 
arc, due to prominence of the pulmonary artery 
and appearance of the conus arteriosus of the 
right ventricle on the left cardiac border. In 
the right anterior oblique position posterior 
displacement of the barium-filled esophagus 
indicates left atrial dilation. In the diagnosis of 
mitral valve disease left atrial dilatation is 
considered by some as next in importance to the 
pathognomonic apical diastolic murmur. 

Twenty-five cases are reported, 17 females 
and 8 males, aged ten to sixty-three. Twenty 
had positive history of rheumatic fever, 2 of 
chorea, and 3 had noknown rheumatic infection. 
Murmurs in all these cases were diagnostic of 
mitral valve disease. Blood pressure was within 
normal limits; the electrocardiogram, with one 
exception, was negative. Congestive failure 
occurred in one case during last months of 
pregnancy. Teleroentgenography and roent- 
genoscopy, including barium studies of the 
esophagus, was done. Heart contour and meas- 
urements were normal in all cases. The absence 
of heart failure supports the observation that 
the heart fails rarely if normal in size. 

In the presence of characteristic apical mur- 
mur the diagnosis of mitral valve disease should 
be maintained despite absence of roentgen evi- 
dence of enlargement or alteration of cardiac 


contour.— JV illiam H. Shehadi, M.D. 


UxcGERLEIDER, Harry E. Cardiac enlargement. 
Radiology, February, 1947, 48, 129-142. 


This article bears reading and re-reading. It 
is an extremely important contribution which 
contains a wealth of information concerning the 
normal and enlarged heart. 

The article is primarily concerned with car- 
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diac measurements, That measurements are of 
greater value as an index of generalized enlarge- 
ment of the heart rather than in determining 
the size of individual chambers is immediately 
pointed out by the author. 

The author agrees that careful mensuration 
is unnecessary when gross enlargement of the 
heart exists. It is the lesser degrees of enlarge- 
ment, however, that often escape detection 
unless careful measurements are resorted to. 
Conversely, apparently large cardiac shadows 
may assume less significance when considered 
in relation to standards of body build. 

The author prefers to make most of his meas- 
urements from the frontal cardiac silhouette. 
The importance of a meticulous roentgen 
technique with the patient in the erect or sitting 
position and with respiration suspended in 
ordinary inspiration is stressed. 

The author has correlated the size of the 
heart with various factors such as weight, 
height, surface area, muscular development, 
thoracic circumference and other thoracic 
measurements. Body build has a most impor- 
tant determining influence on the size of the 
heart. The dependence on weight is somewhat 
greater than on height but the correlation is 
improved if both weight and height are consid- 
ered. Apparently, the influence of sex or age in 
adults on the size of the heart may be disre- 
garded in prediction standards. 

According to the author, the simplest and one 
of the most useful measurements is the trans- 
verse diameter which is the sum of the greatest 
extension of the right border of the heart and 
of the left border of the heart from the midline. 
In the author's opinion, the cardiothoracic 
ratio 1s crude and inexact. 

Because of the increasing employment of 
teleroentgenograms of the chest for determining 
cardiac size, the author has developed a new 
prediction table based upon normal teleroent- 
genograms of 1,460 normal subjects. The 
actual transverse diameter of the heart should 
not be interpreted too strictly because of ap- 
preciable physiological variations in the size 
of the cardiac silhouette attributable to differ. 
ent phases of the cardiac cycle and to respira- 
tion. However, diameters more than 10 per cent 
above the predicted value may be regarded as 
abnormal and the heart may be considered as 
almost certainly enlarged if the transverse di- 
ameter IS I5 per cent in excess of the predicted 


ii 


dimensions. The author discusses two other di- 
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ameters, the long and broad diameters, which he 
considers somewhat less valuable than the 
transverse diameter. The long diameter ex- 
tends from the junction of the cardiac and vas- 
cular silhouette on the upper part of the right 
border of the heart obliquely downward to the 
apex on the left. This diameter which is approxi- 
mately 19 per cent greater than the transverse 
diameter is increased chiefly as the result of 
left ventricular enlargement. The broad di- 
ameter is the greatest diameter perpendicular 
to the long diameter. Whereas the broad di 
ameter is often drawn as the sum of the two 
perpendiculars from the long diameter to the 
lower right and upper left heart borders, it more 
properly should be considered the greatest single 
diameter from upper left to lower right heart 
border perpendicular to the long diameter. The 
long and broad diameters are of interest not so 
much by themselves but for their product 
which represents the frontal cardiac area. Based 
upon these studies the author recently pre- 
pared a nomogram for prediction of the cardiac 
area from weight and height and actual area 
as calculated from the long and broad diame- 
ters. 

It is the author's opinion that the use of 
either or both the transverse diameter and the 
nomographic determination of frontal area 
presents two simple and accurate methods 
which should suffice to determine whether car- 
diac enlargement is present. 

The author also found that the transverse 
aortic diameter in normal subjects is closely 
related to weight and height. Based upon these 
studies a table was established for predicting the 
transverse diameter of the heart from weight 
and height which seems very reliable. It is 
noteworthy that the right border of the vascular 
pedicle is formed on the superior vena cava in 
the majority of young subjects whereas in later 
life it is more frequently formed by the right 
border of the ascending aorta. 

The author suggests that interpretation of 
heart size shou!d not be confined to measure- 
ments alone. He urges that, as far as possible, 
enlargement should be described in terms of the 
chambers involved since characteristic changes 
occur in various types of heart disease. 

This article contains a complete table of 
theoretical transverse diameters of the heart 
for various heights and weights.—-PAi/ip 7. 
Hodes , ALD. 
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ABDOMEN 


GeRSHON-CoHEN, JAcos. A duodenal mecha- 
nism regulating the motor and secretory 
activity of the stomach; its roentgenographic 
disturbance in duodenal ulcer. Radiology, 
March, 1947, 46, 232-238. 


The duodenum contains a mechanism in- 

fluencing tone, peristalsis, pyloric action and 
gastric secretion. In duodenal ulcer this mecha- 
nism is disturbed resulting in abnormal motor 
and secretory function. 
Normally a 250 cc. barium-water meal leaves 
the stomach in about sixty minutes. Adding 
0.25 per cent HCl to the meal delays gastric 
emptying. When 0.25 per cent HCI solution is 
dripped into the duodenum emptying 1s still 
more delayed, while isotonic alkaline solutions 
have no effect. Stronger acid and alkaline solu- 
tions, hypertonic solutions of electrolytes or 
non-electrolytes cause marked delay. Fats and 
fatty acids are most powerful stimulants of the 
duodenal mechanism, hence their importance in 
ulcer therapy. With stimulation of the duodenal 
mechanism gastric peristalsis abates, the py- 
lorus contracts and emptying is delayed or 
stopped. The duodenal bulb is most sensitive to 
such stimulation. In duodenal ulcers, which 
occur mostly in the bulb, normal stimuli are 
inadequate to stimulate the inflamed mucosa, 
hence disturbed motor function and rapid 
emptying. 

In healing of a duodenal ulcer normal sensi- 
tivity is recovered by the duodenum with 
disappearance of gastric motor and secretory 
disturbances. Persistence of the latter after 
disappearance of the ulcer crater and symptoms 
should make the roentgenologist cautious in 
evaluating healing.—J//iam H. Shehadi, M.D. 





Ourp, Caritron L., and Dairey, Morris E. 
Simultaneous radiographic and gastroscopic 
examination of the stomach. Radiology, 
January, 1947, 78, 8-14. 


In an attempt to clarify differences in the 
roentgenographic and gastroscopic appearance 
of the stomach, the authors made simultaneous 
roentgenographic and gastroscopic examinations 
of the stomach in 4 patients. In order to visua- 
lize the mucosa, a medium had to be found 
which would give satisfactory contrast on the 
films, yet be relatively transparent at gastros- 
copy. The high cost of a very excellent medium 
(pantopaque) prevented its routine use. The 
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medium finally selected by the writers for 
their studies was composed of equal parts of 
diodrast and a saturated aqueous solution of 
methyl cellulose. 

Using the stomach of a fresh cadaver, dis- 
tended and inflated without distortion on rubber 
strips between parallel metal bars, it was found 
on gastroscopie examinations that the fundus, 
the lesser curvature between the angularis and 
pylorus, as well as a strip of the posterior wall 
were In blind areas. Immediately after empty- 
ing the stomach, 60 cc. of the methyl cellulose- 
diodrast mixture was instilled and the gastro- 
scope was promptly inserted while the patient 
was lying on his left side on the roentgeno- 
graphic table. By this method a sharp round 
image of the mucosa was obtained, and vision 
was clear at any angulation as long as the 
flexible portion of the gastroscope deviated no 
more than 30° from the long axis. Roentgeno- 
grams were taken in the left lateral and antero- 
posterlor projections, recording the position of 
the gastroscope at the moment the gastros- 
copist visualized important landmarks in the 
stomach. As much as 2,000 cc. of air may be 
introduced into the stomach during the course 
of a routine gastroscopy. Films demonstrated 
that there was a considerable amount of air 
distending not only the stomach but the duo- 
denum and upper small intestine as well. This 
surprising amount of air in the small intestine, 
increasing in volume as the examination pro- 
gresses, pushes the stomach anteriorly and may 
in some instances distort its lower pole con- 
siderably. Even with the little weight of the 
medium used the stomach was seen to pass well 
across the spine to the left or lowermost side of 
the body. This extensive mobility may well be 
significantly reduced in cases where perigastric 
inflammatory or neoplastic infiltration. and 
adhesions have fixed the stomach. Roentgeno- 
logic studies might prove this to be a differential 
point of importance, for it is known, for instance 
that when the pylorus is seen abnormally far 
posteriorly on gastroscopy, the presence of a 
penetrating duodenal ulcer is suggested. This 
method would have real clinical value if, there- 
by, radiologists could inform surgeons that a 
pathologic process had extended beyond the 
stomach. 

This study suggests that the zones visualiz- 
able at gastroscopy could be increased by a 
slight change in the instrument. If the source of 
light were not separated from the objective, 
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the angulation and the cone of light would more 
nicely coincide. This would make it possible to 
see more of the posterior wall.—Samuel G. 
Henderson, M.D. 


ZANCA, PETER. Gastrocolic fistula complicating 
carcinoma of the colon; a case report. 
Radiology, March, 1947, 48, 244-248. 


Gastrocolic fistula, a long established entity, 
is rare. It occurs as a complication of other 
gastrointestinal or intra-abdominal lesions. The 
clinical diagnosis can be made in the presence of 
fecal vomiting without intestinal obstruction. 
Other symptoms are fecal odor to the breath, 
general weakness, extreme weight loss, persist- 
ent diarrhea with undigested food in stools. 
Signs and symptoms may vary with different 
lesions. Roentgen studies readily establish the 
diagnosis. 

A thirty-seven year old male was admitted to 
the hospital because of rectal bleeding, abdomi- 
nal pain, diarrhea, general weakness and a left 
upper abdominal mass. Patient consumed a 
pint of whisky daily. He was discharged from 
the Army because of varicose veins. Sympto- 
matic treatment seemed to relieve several 
attacks of cramps and abdominal pain seven 
months prior to admission. 

Laboratory studies revealed marked anemia, 
negative Kahn reaction and urinalysis. Gastric 
total acidity 130 and free HCI 110 (after hista- 
mine). Stool, occult blood three plus. 

Roentgen studies: Chest negative. Esophagus 
normal. Barium demonstrated an irregular 
filling defect of the greater curvature, and passed 
immediately into the descending colon. Barium 
enema demonstrated a filing defect in the 
region of splenic colon then entered the stomach 
through a fistulous tract, which was best 
visualized after air injection. A palpable mass 
was present at this level. 

The tumor was resected and a gastroenteros- 
tomy and an end-to-end anastomosis of the 
colon performed. The tumor was a primary 
carcinoma of the distal transverse and splenic 
colon, with involvement of the greater curvature 
of the stomach. The fistulous tract was lined 
with tumor tissue. 

Microscopic diagnosis was adenocarcinoma of 
the colon. 

Following a mildly stormy course the patient 
made an excellent recovery, has gained weight, 
Is up and around and active two months after 
operation.—_William H. Shehadi, M.D. 
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EuPHRAT, Epwin J. Roentgen features of 
mucocele of the appendix. Radiology, Febru- 


ary, 1947, 48, 113-117. 


The author reports his findings in a patient 
with mucocele of the appendix in which the 
correct preoperative diagnosis was made on 
the basis of criteria previously reported by 
Akerlund. ] 

According to Akerlund, fairly definite roent- 
gen criteria for this diagnosis have been es- 
tablished. Usually a sharply circumscribed 
globular or reniform soft tissue mass with 
considerable mobility firmly attached to the, 
cecum is found. As a rule, the cecum is displaced 
medially by this mass. Finally, the presence of 
calcium deposits in the wall or substance of the 
mass, particularly when the appendix has not 
been visualized, is of particular significance. 

Reviewing the literature, the author found 
that mucoceles of the appendix occur approxi- 
mately once in every 300 operated upon. It is 
generally accepted that the primary etiologic 
factor is obstruction of the lumen of the appen- 
dix in the absence of pyogenic infection. The 
lesion is usually benign. When the cyst contains 
an adenocarcinoma which ruptures into the 
peritoneal cavity, pseudomyxoma peritonei may 
result. Usually the lesion varies in size from a 
small localized enlargement of the appendix to 
a globular mass which may be more than 1o 
cm. in diameter. 

This article contains excellent photographs 
of a mucocele of the appendix which had been 
removed surgically, with reproductions of the 
original barium enema films which clearly 
visualize the defect produced by the small 
tumor mass in the right lower abdominal 


quadrant.—PAzip F. Hodes; MD. 


Brewer, ARTHUR A. Cholecystography: a 
comparative study of oral and intravenous 
contrast substances. Radiology, March, 
1947, 48, 269-273. 

Of 150 patients examined with priodax, 104 
showed normal gallbladder shadows; the other 
46 cases were studied by intravenous sodium 
tetraiodophenolphthalein in addition to prio- 
dax. 

The results were similar in 39 of the two 
examination studies and dissimilar in 7 of the 
cases. The disagreement arose when the priodax 
examined cases yielded faint shadows and on 
intravenous examination were found to have 
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normal concentration. Some of these patients 
later showed normal priodax concentration, 
The author feels that the faint priodax 
shadow may be due to organic pathology or to 
physiological stasis of bile which may be 
eliminated by adoption of a routine high fat 
diet immediately prior to priodax cholecystog- 
raphy.—Samuel H. Fisher, M.D. 


RiıcLer, Leo G., and Mixer, Harry W. 
Cholangiography and biliary regurgitation. 
Radiology, May, 1947, 48, 463-471. 


Opaque oil was discontinued because of 
viscosity and its tendency to form globules 
which result in uneven distribution. Thorium 
dioxide sol was used until some leaked into the 
peritoneal space and caused a violent peritonitis. 
Now diodrast is used. With this solution a 
partial or complete obstruction to the common 
ducts sometimes gives a visualization of the 
kidney pelves. However, at other times the 
kidney pelves do not show even though ob- 
struction of the common duct exists. This is 
explained as due to lack of sufficient pressure 
upon the opaque material to cause a regurgi- 
tation from the biliary radicles into the blood 
stream. The visualization of the kidney pelves 

'as observed in 8 cases out of 460 cholangio- 
graphic studies. 

The cause of systemic reaction following the 
procedure is discussed. The opinion is advanced 
that such reactions are due to transient bac- 
teriemia rather than to distention of the bile 
ducts. Therefore, care should be exercised to 
keep the injection pressure low enough to 
avoid forcing bacteria or other foreign material 
into the blood stream.—7. H. Harris, M.D. 


GYNECOLOGY AND OBSTETRICS 


SCARPELLINO, Louis A. Cephalopelvimetry. 

Radiology, January, 1947, 48, 45-49. 

One of the factors contributing to the diff- 
culty of labor is the size and weight of the fetus. 
Unquestionably, weight and size are to be 
considered, but if the head of an apparently 
normal fetus can be delivered, the act of 
parturition can be consummated. From a 
clinical-obstetrical, as well as a roentgen- 
mensuration standpoint, cephalopelvimetry re- 
solves itself into two main procedures: deter- 
mination of the capacity of the maternal pelvis, 
and determination of the size of the head that 
must be delivered. 

The method proposed by Ball and March- 
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banks in which the linear measurements of a 
maternal pelvis and the circumference of the 
fetal skull can be expressed in terms of volume, 
represents a decided advance. In most methods 
of cephalometry, attempts are made to measure 
the lineal diameter of the fetal skull, but there 
is no assurance that the particular linear 
diameter measured represents the dimension 
that is to be delivered. Also because of rotation 
and position of the fetal head, this linear 
measurement is difficult to attain accurately, 
and is unquestionably subject to considerable 
error. If the circumferences of a spheroid are 
taken at right angles, the volume determined 
from their mean average will approach the 
volumn of a sphere having the same perimeter 
measurements. Practically, therefore, the fetal 
head may be considered a sphere. 

According to Ball’s technique, the symphysis 
pubis is the fixed point from which all measure- 
ments in the mid-sagittal plane of the body are 
made. In the author’s experience, when the 
symphysis and sacrum do not coincide, the 
error relative to the fetal head volume 1s con- 
siderable. To reduce the error of magnification, 
the difference between the ventral and dorsal 
mid-sagittal planes is bisected to arrive at the 
object-film distance for the lateral circumference 
of the fetal head. In the case of breech presenta- 
tion the posteroanterior standing projection is 
used, together with a right or left lateral pro- 
jection, depending on the position of the fetal 
head relative to the mother. By this technique, 
the fetal head is closer to the film, easier to 
delineate, and subject to less distortion. The 
difficulty and duration of labor increase as the 
disproportion between the fetal head and the 
smallest plane of the pelvis approaches 200 cc. 
in the anterior, and 13$ cc. in the posterior 
rotation. The author has studied $00 cases at 
various intervals during pregnancy, and ob- 
tained the head measurements. His figures 
show an average error of +10 cc. in volume or 
+2 mm. in circumference. A corrected growth 
curve is presented, showing the absolute volume 
of the fetal head in utero, on the basis of this 
series.— Eugene F. McDonald, M.D. 


GENITOURINARY SYSTEM 


Myers, Leonard A. The range of usefulness 
of intravenous pyelography. Radiology, Janu- 
ary, 1947, 49, 63-65. 


In patients suspected of sensitivity, the 
author gives a trial injection of 3.0 to 5.0 cc: 
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intravenously and completes the injectión after 
a five minute interval. Over 1,500 examinations 
were made in ten years, and all injections of 
the dye “were completed. No deaths were 
attributable to the procedure. 

Concentration of the urine by didnt of 
the patient has been found more effective than 
the use of large. amounts of dye. 

In children, the period of maximum con- 
centration is. at the five minute interval. -In 
adults up to fifty years of age, maximum con- 
centration is found. at about fifteen minutes, 
while in the aged, it is usually later. 

Pathological alterations. in clearance are of 
three types: (1) acute mechanical suppression, 
when the renal parenchyma shows considerably 
more concentration than does the unobstructed 
kidney. There 1s no associated cortical thinning 
of the affected side; nor any compensatory 
hypertrophy of the unaffected kidney; (2) 
chronic mechanical obstruction may show that 
the functional thrust of the affected kidney 1s 
delayed for one or more hours, and- there will 
be more or less cortical thinning associated with 
varying degrees of pelvic dilatation. There will 
also be found compensatory hypertrophy of the 
cortex. of the opposite kidney as well as com- 
pensatory function; (3) in nephritic involve- 
ment without mechanical obstructive uropathy 
there is poor concentration on both sides 
throughout a long period of clearance without 
ureteral pelvic distention. 

Bilateral ureteral compression is made over 
the sacroiliac areas at the period of maximum 
thrust, which is usually at the fifteen- minute 
interval. Compression is: maintained for: five 
‘minutes at the end of which time the proximal 
half of each ureter and the pelvis and calyces 
of each kidney are filled to- distention, if no 
organic lesion is present. Lack of distensibility 
suggests pyelonephritis. Ureteral kinks and 
unusual excursion of the kidneys not producing 
a disturbance in drainage, are not considered 
pathological.—Eugene F. McDonald, M.D. 


NERVOUS SYSTEM 


ScoviLLE, WitiiamM B., Morerz, WirLIAM H., 
. and Hankins, Warrer D. Discrepancies in 
myelography; statistical survey of 200 opera- 
. tive cases undergoing pantopaque myelog- 
. raphy. Surg., Gynec. C9. Obst., May, 1948, 
86, 559-564. IMEEM E 
Many articles have extolled the virtues of 
pantopaque and other contrast myelography in 
the study of the ruptured intervertebral disk. 


- 
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The authors attempt to. point out 'certain 
limitations of this diagnostic method. They 
have surveyed 200 operative cases from Cush- 
ing General Hospital in 1944-1945. The survey 
was undertaken when the neurosurgical author ` 


‘and several independent roentgenologists éom- 


mented on the difficulty in making a clear cut 
diagnosis of the presence or absence of a. rup- 
tured disc by myelography alone. 

From a detailed analysis of these 200 cases 
It appears that the largest percentage of error 
occurs in those myelograms incorrectly diag- 


. nosed: as normal. In fact, if operation is per- 


formed upon all cases having clinical evidence 
of a disc-but. a “normal” myelogram, an error 


in myelography will be found in 74 per cent of 


those cases. Twenty-four of 25 cases in this 
74. percent will reveal a laterally placed lum- 
bosacral disc. at operation. The second largest 
percentage of error occurs in the false localiza- 
tion of single discs. These two groups together 
cause $o per cent of all myelographic errors. 
In contradistinction, technical errors are few 
and "positive" myelograms will be correct in 
95 per cent of the cases. With these facts in 
mind the authors will continue to use panto- 


 paque myelography routinely on all ruptured 
disc suspects but will tend to disceunt all 


"normal" myelograms if cohtradicted by the 
clinical findings. l 


CRIT SURE 


I. Clinical evidence of a ruptured disc is 
more important than is myelographic evidence. 

2. A positive myelogram is more important 
than a negative myelogram. A negative or 
normal myelogram in the face of clinical evi- 
dence óf a ruptured disc will be wrong three out 
of four times. 

3. Myelography fail to rule out the presence 
of a laterally placed lumbosacral “disc.” In 24 
of 25 cases óf ruptured disc in which the niyelo- 
grams are normal, the location is in the lateral 
lumbosacral interspace. DS 

4. Root sheath asymmetry is an important 
yet equivocal myelographic sign which may‘or 
may not indicate the presence of a ruptured 
disc; it is of little value without confirmatory 

clinical evidence. 

5. Myelographic double defects are more 
common than are actual double “disc” ruptures 
or herniations. 

6. When myelography is used ‘as the sole 
diagnostic criterion, the over-all error is in the 
neighborhood of 25 to'35 per cent in contrast 
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to the 6 to 8 per cent cited in the literature.— 
Mary Frances Vastine, M.D. 


Denny-Brown, D.Primary sensory neuropathy 
with muscular changes associated with 
carcinoma. J. Neurol, Neurosurg. © Psy- 
chiat., May, 1948, 77, 73-97. 


T wo cases of primary simple degeneration of 


dorsal root ganglion cells associated with 
primary degeneration of muscle ("polymyo- 
sitis") are described. Both cases presented a 
spreading numbness and sensory loss of the 
extremities and one of the face, without pain, 
but with severe and progressive ataxia. In both 
instances, bronchogenic carcinoma was present. 
Presence of a metabolic disorder related to the 
tumor cells is presumed, for the neuromuscular 
condition reproduced changes that have been 
seen in pantothenic acid and vitamin E de- 
ficiency in animals.—Rzusse// R. Fauernig, M.D. 


SKELETAL SYSTEM 


GiuwonE, Joun H., and Manan, Tuomas K. 
A case of acromegaly presenting specific 
roentgenographic changes. Radiology, Janu- 
ary, 1947, 48, 50-53. 


Overgrowth of the lateral and anterior 
aspects of the bodies and intervertebral discs, 
resulting in a thickening of the spinal column, 
are described as specific changes in acromegaly. 
Erdheim is quoted as stating that he was able 
to distinguish between the original vertebral 
bodies which presented a biconcave configura- 
tion, and the additional bone proliferation 
which extended directly from their anterior and 
lateral aspects. Similar proliferation. of the 
cartilage of the intervertebral discs was ob- 
served. Other authors are quoted who showed 
the autopsy findings of an acromegalic where 
pronounced fusiform widening of the ribs, and 
irregular ossification of the costochondral 
junctions were observed. 

A case report of a white male, aged thirty- 
one, is presented, with costochondral and verte- 
bral changes present as shown by roentgen- 
ograms.—£Eugene J. McDonald, M.D. 


Gatiuccio, ANTHONY C. Observations on 
gunshot fractures of the mandible. Radiology, 
March, 1947, 48, 260-265. 


More than 200 mandible fractures due to 
direct force (gunshot wounds in soldiers) are 
considered. Routine roentgenography consisted 
of right and left lateral oblique films and 


Abstracts of Roentgen and Radium Literature 


281 


posteroanterior films all in stereo. Intraoral 
films were used as an adjunct. 

Osteomyelitis was not a common compli- 
cation; non-union was demonstrated by the 
usual methods. It was noted that clinical union 
preceded roentgenographic union by many 
months. 

Most fractures seen were comminuted, 
located mostly in the anterior body and sym- 
physeal regions. Twenty-two per cent of the 
cases had extensive bone loss, 25 per cent showed 
metallic foreign bodies and 38 per cent of the 
cases had associated facial bone injuries.-— 


Samuel H. Fisher, M.D. 


COOPER, GEORGE, JR., ADAIR, Norman, and 
Parrerson, WiLLiaMm M. Familial osseous 
atrophy. Radiology, May, 1947, 48, 509-513. 


One case of familial osseous atrophy, a 
disease of unknown etiology, is reported in a 
white male, aged twenty-five. The patient’s 
complaint began with pain in the feet on long 
periods of standing, especially at the first and 
second metatarsal heads where thick callus 
appeared. When the callus had been present 
several months it blistered and sloughed, 
leaving large ulcers. The ulcers recurred with 
sloughing of small pieces of bone until the distal 
ends of the feet were lost. 

The roentgen findings are atrophy and necro- 
sis of bone with multiple amorphous sequestra. 
No periosteal reaction. The cortex was moder- 
ately decreased in density and the surface 
slightly irregular. The authors demonstrate 
their findings in roentgenograms and state that 
they are characteristic of the disease. 

In the family history it was found that the 
patient's paternal grandfather, father and two 
uncles suffered from the same condition until 
their feet were practically gone. 

The disease is progressive after onset and 
terminates in cripp'ing of the patient, but no 
deaths have been known to occur from this 
maladv.—F. B. Markunas. M.D. 


Russo, Perer E. Malignant melanoma in 
infancy. Radiology, January, 1947, 49, 15-19. 


Malignant tumors most frequently seen 
during the first five years of life are retinoblas- 
tomas, renal tumors (Wilms’), and neuroblas- 
tomas of the adrenals or sympathetic nervous 
system, usually in the order mentioned. Mela- 
nomas occur very infrequently but they may be 
present at birth or they make their appearance 
at any time during life. Many are first noticed 
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shortly after puberty. It is doubtful that a 
nevus first recognized later in life is of recent 
origin; 1t 1s probably due rather to growth of a 
previously quiescent .lesion. Only. a small 
percentage of melanomas ever become mene 
nant. 

In children the predigponae factor of trauma 
or .irritation is insignificant, and hormonal 
stimulation has been suggested by some authori- 
ties as playing an etiologic role. . 

Three cases are reported by the author—1 
being congenital and 2 occurring at the age of 
three years. In the child with a congenital 
lesion evidence of wide spread metastases was 


present at birth. Roentgenographic examination: 


revealed destructive bone lesions involving the 


lateral aspects of the distal metaphyses of both - 


femurs, with.little evidence of bone reaction. 


In their symmetrical distribution and location,: 


the lesions were not unlike, those seen in con- 
genital syphilis of bone. In an Indian girl aged 
three years a malignant growth.was not sus- 
pected until microscopic. examination of the 
tissues was done. In spite of early excision of 
the primary lesion only six weeks after the 
period of onset metastases had already taken 
place. Films of the skeleton revealed destructive 
lesions involving the sth. lumbar vertebra and 
the left sacroiliac joint, the.sacrum, both iliac 
bones, the upper ends of the femurs, and the 
9th dorsal vertebra. 

In the third case, a three year old colored 
girl, a small nodule first became noticeable 
about one. year before. medical consultation. 
It was located on the lateral aspect of the left 
knee. The lesion was widely excised. A lymph 
‘node in.the left inguinal region was noted. soon 
after. Because of inability to determine definite- 
ly whether the enlarged inguinal node was of 
an inflammatory or malignant nature, a very 
moderate amount-of deep roentgen therapy was 
given—1,200 r, in air (170 kv., 20 ma., 50 cm. 
distance, Thoraeus filter). The child was not 
seen again until three months later. The lymph 
node in the inguinal area had enlarged to twice 
its previous size. The involved lymph node was 
removed and ligation and section of the left 
saphenous vein was performed. Microscopic 


examination of the tissue showed invasion. 


replacement with tumor cells resembling those 
occurring in the original lesion. Additional deep 
roentgen therapy over the left inguinal area 
was given, similar in amount to the previous 
serles. This patient has been closely followed 
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for over three years without any evidence of 
recurrence or metastasis. Ed G. Hd 
son, M.D. 


ROENTGEN AND RADIUM THERAPY - 


McInpoz; A. H. Fonszs, ROBERT, . and 
WINDEYER, B. W. Symposium: radiation 
necrosis.. Brit. J. Radiol, July, 1947, 20, 
269-278. 


A. H. McIndoe: Ken radiologists or how - 
common radiation necrosis is, because the pa- 
tient often does not return to-the radiologist — 
after the development of this condition, and- 
because the serious effects do not develop until.. 
much later. Ultimately they: all see plastic 
surgeons. The great majority of these patients 
have been treated for benign conditions. 

After repeated doses of roentgen radiation, 
and after the acute inflammation has subsided,- 
pigmentation, telangiectasis, and. progressive - 
atrophy: follow. Because of markedly reduced 
healing power eventual trauma followed by: 
infection produces an ulcer which heals with. 
difficulty. Malignancy develops in one Bice: 
of the cases. 

The lesions which aoul led most fre- 
quently to ulceration after roentgen-ray over- 
treatment are lupus, tuberculosis, exophthalmic: 
goiter, superfluous hair, and psoriasis. These 
were usually in.non-functional areas of skin, and. 


plastic repair was accomplished fairly easily. 


Most recently, the lesions, the treatment :of 
which leads most frequently to ulceration, are. 
plantar and palmar warts and pruritus ani and 
vulvae. Ulceration in these sites exposes impor- 
tant structures and repair is not so easy. In 
the hand, permanent crippling follows unless 
an efficient covering is rapidly supplied. In - 
the foot, grafts are usually not successful and 
do not sustain weight-bearing well. In the peri- 
neum it may be necessary to do a colostomy or 
even a vulvectomy, and reconstruction 1s diffi 
cult. 

McIndoe proposes that benign lesions of des 
palms, soles or perineum be treated by means 
other than roentgen radiation. 

Robert Forbes: Fundamentally, roentgen. 
treatment is. the use of roentgen rays to 
produce partial or complete death of certain. 
tissues that are superficial or deep. A justifi- . 
able :degree of therapeutic necrosis 1s some- ' 
times difficult to distinguish from an. unjus:. 
tifiable. degree of radiation necrosis. In an: 
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attempt to delineate the boundary between 
these two, it must be remembered that there is 
a patient-physician contract. The patient is 
obligated to pay for the treatment and the 
physician is obligated to furnish a requisite 
degree of care and skill such as might reasonably 
be expected from an individual of his qualifica- 
tions and experience. If the physician uses this 
care and skill with the consent of the patient 
for the treatment it is quite unlikely that a 
court of law would find the physician negligent 
if a patient sustained damage by the treatment. 
On the other hand, radiation necrosis 1s an ob- 
*vious condition which speaks for itself, and in 
defending himself against an allegation of negli- 
gence the radiologist must consider the safety 
of the dosage, the sensitivity of the patient, 
the adequate shielding of adjacent structures, 
and the follow-up of the patient. The radiolo- 
gist is legally liable for the provision of safe 
equipment. 

When a radiologist is confronted with an awk- 
ward situation relating to radiation necrosis it 
is wise for him not to attempt to handle the 
matter himself, but he should give it immedi- 
ately to his medical defense organization. 

B. W. Windeyer: Acute necrosis develops im- 
mediately after treatment. The erythema is 
followed by a fibrinous membrane on the 
mucosa or on skin by dry and then moist des- 
quamation. Edema rapidly follows, the lesion is 
painful, and a slough of variable depth occurs. 
Endarteritis and fibrosis prevent healing for 
months or years. This type is caused by (1) 
overdosage of normal tissue, (2) overtreatment 
of sensitive areas, as the perineum, sole, palm, 
or a scar, (3) treatment of previously irradi- 
ated areas or (4) treatment in the face of acute 
bacterial invasion. It may even result from 
over enthusiastic nonradiotherapeutic treat- 
ment of a normal roentgen irradiation reaction. 

Late necrosis occurs months or years after 
treatment which has caused fibrosis and local 
anemia. It may be obvious damage as in skin, 
or hidden damage, as in the bone and cartilage. 
The treatment may have been single and mas- 
sive or multiple in suberythema doses. Ulcera- 
tion is preceded by fibrosis and telangiectasis 
which lower resistance to physical and bacterial 
trauma and these, combined with poor blood 
supply, permit eventual ulceration. Late ne- 
crosis is sometimes easily confused with malig- 
nant ulceration in a recurrent lesion, and the 
two may coexist. Late necrosis of bone and 
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cartilage deserve special mention because of 
the prolonged course and insidious develop- 
ment. Underlying cartilage and bone in the 
mouth, throat, chest, hand, foot, and scalp are 
particularly susceptible because of the fre- 
quency of trauma in these regions. 

In another fashion necrosis may be divided 
into four types. First, it may be an inevitable 
risk in a perfectly justihable attempt to cure 
cancer. Second, it may be unjustified as in 
faulty technique, ignorance of the effects of 
roentgen rays, and treatment of a necrotic ulcer 
mistaken for a recurrence. Third, it occurs in 
patients who are being treated palhatively. 
Since, in some, the best palliation is achieved 
by giving a curative dose, in some cases the 
ulceration is justified. Fourth, the majority of 
cases of necrosis occur in the treatment of non- 
malignant conditions, how it develops the 
dose was unjustifiably large, or an unsafe dose 
was given to a sensitive region, or repeated 
doses were mistakenly given. 

Radiotherapy is usually safe in ringworm of 
the scalp, sycosis barbae, thyrotoxicosis and 
keloids. It should not be used in hypertrichosis, 
hyperidrosis, or pruritus ani. A carefully se- 
lected group of plantar and palmar warts 
might possibly be safely treated with a single 
dose of roentgen rays. 

In the field of treatment of malignancy the 
development of some ulceration is inevitable 
and a therapist who has never seen a case de- 
velop after his treatment has been guilty of the 
greater crime of consistent inadequate dosage. 


—E. F. Lang, M.D. 


Cross, James E., GURALNICK, EUGENE, and 
Datanp, Ernest M. Carcinoma of the lip—a 
review of £63 case records of carcinoma of the 
lip at the Pondville Hospital. Surg., Gynec. © 
Obst., Aug., 1948, 87, 155-162. 


Carcinoma of the lip, one of the most malig- 
nant neoplasms of the oral cavity, is one of the 
most readily curable malignancies encountered 
in the body. Because of the prominent location 
it Is usually brought to the attention of the 
patient at an early stage and, therefore, should 
be seen by the physician while still amenable to 
treatment. This study was undertaken in an 
effort to evaluate the results of treatment of 
all patients with carcinoma of the lip either 
seen in the Out-Patient Clinic or admitted to 
the Pondville Hospital from the time of its es- 
tablishment in June, 1927, to December, 1941. 
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This particular time period was chosen 1n order 
to have a. complete five year follow-up record 
on all the patients who received treatment. 


Conclusions 


1. Carcinoma of the lip is the most readily 


curable malignant tumor of the oral cavity E 


treatment of 407 unselected cases at the Pond- 
ville Hospital resulted in 67.1 per cent three 
year cures. Of the patients who received all 
their treatment at Pondville 81.4 per cent 
achievec three year cure status. 

2. Surgery is the preferred method of treat- 
ment at this hospital. ! 

3. Three year cures are as significant statis- 
tically as five year cures in carcinoma of the 
lip. 

4. Carcinomas of the labial commissures are 
approximately twice as difficult to control as 
lesions in other locations on the lips. 

5. Curability of carcinoma of the lip is di- 
rectly related to the size and pathological grade 
of the primary tumor and the presence (or 
absence). of lymph node. metastases. 

6. It was found that 35.9 per cent of the pa- 
tients who: underwent . neck dissection, with 
pathologically proved cervical lymph node 
metastases, attained the three year cure stage. 
—Mary Frances Vastine, M.D. 


RicgangpsoN, W., and Rossins, L. L. The 
treatment of polycythemia vera by spray 
irradiation. New England F. Med., Jan. 
1948, 236, 78-82. 


Control of polycythemia vera.by long bone 
irradiation was first reported by Lüdin in 1916, 
and in 1932 Sgalitzer described the results from 
total body irradiation. At the Massachusetts 
General Hospital, spray irradiation covering a 
field from neck to knees has proved the most 
successful of any procedure tried, although 
the authors point out that comparative results 
of radioactive isotope therapy were not studied. 

Twenty-eight cases were treated, using. an- 
terlor and posterior fields on alternate days. 
Factors of 200 kv., 0.5 mm. copper and 1.0 mm. 
aluminum filtration (half-value layer 0.92 mm. 
copper), were found satisfactory. The daily 
dose was 20 to 30 r, measured in air, and the 
total dose approximately 300 to $500 r in any 
ene series, divided between anterior and poste- 
rior fields. Selection of a small daily dose seemed 
to prevent severe roentgen sickness, and pro- 
longed remissions were.obtained. The amount 
of treatment is determined by following the 
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total white .blood cell count. Treatment is 
stopped when the white count falls below 5,000. 
Red blood cell and hemoglobin levels are not 


' considered, as there is apt to be little change 


in these values for one or two months. 

Twelve patients died, the deaths in 4 appar- 
ently unrelated to the polycythemia or its 
treatment. l 

Thirteen of the 16 living patients have no 
symptoms attributable to polycythemia. One 
has persistent hypertension, a second has a 
refractory anemia possibly due. to the irradia- 


ation, and a third has numerous symptoms and 


an increased red blood cell count although stille 
alive after seven years. Tabulation of the dura- 

tion of remission produced by single courses.of 
from 200 to 1200 r suggest that a total dosage 

of 400 to soo r may be expected to produce -a 

remission of six months. to five years. 

. Treatment of polycythemia vera by phlebot- 
omy is condemned as unsound because of its 
stimulating effect on bone.marrow activity, its 
production of “‘plethoric anemia," and its ap- 
parent propensity to result in leukemoid states. 
The use of phenylhydrazine has been discarded 
because of difficulty in regulating dosage. | | . 

Although effective and safe when properly 
used, spray therapy !s dangerous if employed 
injudiciously. It is specifically contraindicated 
in elevated red blood cell count. due to anoxia, 
in the occasional high red cell count of .extra- 
medullary hematopoiesis  (myeloid,. meta- 
plasia”), and in the benign familial hypochromic 
polycythemia often seen in members of the 
Italian race.—Henry P. Brean, M.D.. 


Ponte, Ernst A., and Tomuinson, CAROL. 
Roentgen therapy in traumatic myositis 
ossificans. 4m. FJ. M. Se. -> April, Ue 25 
372—390. 
Ten cases of symptomatic myositis me eee 

traumatica are presented which were treated 

with roentgen rays. 

Technical factors: 175 or 400 kv., £o cm. 
focus skin distance, half-value layers. of. 1.05 mm. 
Cu and 2.4 mm. Cu respectively. Field size was 
large enough to include a wide zone about.the 
area of calcification; doses of 150-200 r (air) 
are delivered to one to two fields daily or every 
other day for three.or four treatments. When 
indicated, a second series 1s given in four to six 
weeks and a third in two to four months after 
the first series. In 5 cases, only one course was 
necessary. 

Complete uu of pain was ‘obser ved in.all 
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cases. Limitation of motion was markedly im- 
proved or restored to normal in all but one, in 
which only slight improvement in function was 
made.—Russell R. Jauernig, M.D. 


peL Recaro, J. A. The role of transvaginal 
roentgen therapy in the treatment of carci- 
noma of the cervix. Surg., Gynec. © Obst., 
April, 1948, 86, 480-486. 


In the majority of cases of carcinoma of the 
cervix, a thorough external irradiation is the 
most important single factor leading to perma- 
nent control. But the external irradiation 1s 
*seldom sufficient to sterilize the tumor. The 
diminution of secondary infection and in- 
flammation and the diminished dimensions 
of the tumor area, resulting from the ex- 
ternal pelvic irradiation, make it possible 
for the internal phase of the treatment to 
achieve the destruction of the remnant of the 
tumor, The internal treatment compensates 
for the insufficient total dose and rather 
weak daily dose received by the remain- 
ing carcinomatous cells. A skillful application 
of radium in the uterus and in the vagina suc- 
ceeds in controlling the residual tumor in an 
appreciable number of cases. The author has no 
quarrel with this classic form of treatment that 
could yet yield better results. The question ts 
whether transvaginal roentgen therapy can 
achieve the same purposes with less disad- 
vantages and whether or not it can improve 
upon the results of curie therapy of carcinoma of 
the cervix. 

Following a course of external pelvic roentgen 
therapy lasting approximately six weeks, the 
author's patients receive a course of trans- 
vaginal irradiations without interval of rest. A 
single wide circular intravaginal field is used. 
This includes the cervix and fornices and per- 
mits irradiation of adjacent portions of the 
parametria. With the use of a single field, the 
dose that could be expected to be effective ex- 
tends only partially into the parametria, but 
when transvaginal roentgen therapy has been 
preceded by external irradiation the area of 
combined effectiveness may extend as far as 
the pelvic wall. 

All patients reported in this paper were 
treated with a 110 kilovolt unit at 25 centimeter 
target-cervix distance; at present the author is 
treating his patients with a 140 kv. unit and 
with o.; mm. copper filtration. In general, ten 
consecutive treatments of 400 roentgens, or a 
total of 4,000 roentgens in eleven days (meas- 
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ured in air at the level of the cervix) were 
given to the patients reported in this paper. 
Conclusions. Transvaginal roentgen therapy 
is a valuable adjunct of external pelvic irradi- 
ation in the treatment of carcinoma of the cer- 
vix. It is the treatment of choice for carcinomas 
of the cervical stump. Lesser infectious and 
urinary complications, a low incidence of fistu- 
las, and an apparent reduction in the proportion 
of local recurrences are the main advantages; 
in addition, this form of treatment does not 
require hospitalization. À three year symptom- 
free survival of 44 per cent has been obtained 
in a group of 76 patients who applied for treat- 
ment.—Mary Frances Vastine, M.D. 


Saver, Hans R, Watson, Ernest M., and 
Burke, Evcens M. Tumors of the testicle. 
Surg., Gynec. & Obst., May, 1948, 86, 591- 
603. 


A 1eview of 202 testicular tumors observed 
during a twenty-five year period is presented. 
In adopting the simplified classification of the 
Army Institute of Pathology (Friedman and 
Moore), the tumors were grouped as follows: 
seminoma (94), embryonal carcinoma (70), 
choriocarcinoma (3), teratocarcinoma (27), 
adult teratoma (5), and miscellaneous cell 
type tumors (3). 

1. Metastases occurred in 117, or 57.9 per 
cent, of the cases. Their incidence was highest 
in patients with embryonal carcinoma (72.9 
per cent) and lowest in those with seminoma 
(so per cent). While metastases from seminomas 
remained quite often confined to the abdomino- 
aortic nodes, it was the rule that embryonal 
carcinomas and teratocarcinomas metastasized 
also to the parenchymal organs. 

2. Orchidectomy with regional lymph node 
dissection, followed by deep roentgen therapy, 
is advocated in the treatment of radioresistant 
testicular tumors and simple orchidectomy plus 
irradiation is preferred in the group of the more 
radiosensitive seminomas. 

3. Indications, technique, and dosage of 
radiation therapy of testicular tumors are dis- 
cussed. If metastases are present, favorable 
end results are obtained almost entirely in pa- 
tients with seminoma or those with embryonal 
carcinoma plus seminoma. In contrast, re- 
sponse to roentgen irradiation is generally poor 
in patients with metastases from the other types 
of testicular neoplasms. 

4. The end results obtained are presented: 
ninety-six (47.5 per cent) are alive and well, 
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2 are alive with disease,.95 died of the disease, 
3. died of other causes and 6 were lost trace of. 
The five year cure rate was 48.9 per cent and the 
ten year cure rate was 34.7 per cent. 

5. The following pattern of prognosis 1s 
presented. The prognosis is: best in. patients 
with adult teratoma or seminoma, particularly 
those that contain lymphoid stroma. It is less 
favorable in patients with teratocarcinoma or 
patients with embryonal carcinoma plus semi- 
noma. The outlook is much more unfavorable 
in patients with tumors consisting of embryonal 
carcinoma with or without admixture of chorio- 
carcinoma, and even worse in patients with plain 
choriocarcinoma. 

_ 6. In spite of certain hom the classi- 

fication of Friedman and Moore 1s advocated 
as feasible ‘because of its simplicity and be- 
cause it is thought to promote a more common 
understanding among various investigators. 
However, in view of the difference in prog- 
nosis, it is suggested to divide: embryonal 
carcinomas into tumors consisting of embryonal 
Carcinoma plus seminoma and those of em- 
bryonal carcinoma in combination with other 
malignant cell.structures.—Mary Frances Vas- 
tine, M.D. 


BERMAN, LAWRENCE, and AXELROD, ARNOLD. 
Effect of urethane on malignant diseases; 
clinical, hematologic and histologic observa- 
tions on patients with carcinoma, leukemia 
and related diseases. 4m. J. Clin. Path., Feb., 
1948, 78, 104—129. 


- Urethane therapy in 9o patients with various 

neoplastic diseases is reported. Favorable pallia- 
tions in cases of carcinomatosis, lymphoblas- 
toma and leukemia are noted. Urethane is most 
promising in androgen resistant carcinoma of 
the prostate and in chronic leukemia. Chronic 
myelogenous leukemia gives better results than 
chronic lymphatic leukemia. Decrease in size 
of enlarged lymph nodes, spleen and liver and 
reversion toward a more normal peripheral 
blood picture in leukemia was noted. 

Nausea.and vomiting in orally treated pa- 
tients may. be obviated by parenteral adminis- 
tration. Toxic effects include: hypoplastic 
anemia, leukopenia and thrombocytopenia. 
Possibility of: hepatocellular damage needs 
further evaluation. 

Undifferentiated leukocytes are affected 
more than differentiated forms. Erythroblastic 
tissue is more resistant than are either leuko- 
cytes or erythroblasts. 
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Hematologic improvement is not always ac- 
companied by clinical improvement in chronic 
leukemia. Weight loss which 1s out of propor- 
tion to reduced caloric intake may represent 
important constitutional injury by urethane. 

Repeated blood and bone marrow studies 
plus biopsy of tumors, lymph nodes, liver and 
spleen may aid in determining effects of treat- 
ment and mode of action of urethane. 


Further investigation of urethane is war- 
ranted.— Herbert Lobsenz, M.D. 


HERRMANN, JULIAN B., ADAIR, FRANK E., and 
Wooparp, Heren Q. Effect of estrogenic 


hormone on advanced carcinoma of the fe- 


male breast. Arch. Surg., Jan., 1947, 54, I- 


The authors report their experiences in treat- 


ing 17 women with advanced carcinoma of the 
breast with estrogenic hormone. Ethinyl es- 
tradiol in doses varying from o:15 to 0.7 mg. 
daily were used. Favorable responses were 
noted in approximately 40 per cent of the series. 
The favorable responses occurred predomi- 
nantly in women over sixty years of age, where- 
as in younger women the estrogenic hormone 
seemed to accelerate the progress of the disease. 

The patients who responded favorably 
showed evidence of improvement within the 


first four to six weeks of treatment. According ` 


to the authors, if no response was evident when 
this time had elapsed, there was little use in 
continuing the hormone. 

Mild toxic reactions manifested by abdomi- 
nal cramps and nausea were experienced by 
some eaily in the course of their hormone 
therapy. Vaginal smears studied. in some pa- 
tients revealed well developed estrus reaction: 
There were no changes in the serum calcium 
protein or alkaline phosphatase levels noted 
that could be ascribed to the daily administra- 
tion of the ethinyl estradiol. A fall in the 
serum phosphorus level was observed in many 
patients, however. 

The authors report in detail their experience 
in a patient forty years of age who was men- 
struating regularly to whom they gave the 
estrogenic hormone. The disease spread rapidly 
and suggested that it might have been the re- 
sult of the specific action of the estrogens 
Philip F. Hodes, M.D. 


MISCELLANEOUS | 


Martin, J. H. Radiation doses received by the 
skin of a patient during routine diagnostic 
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x-ray examinations. Brit. J. Radiol, July, 
1947, 20, 279-283. 


The skin dosage for various technical fac- 
tors has been measured. A 70 kilovolt tube was 
used. At 20 milliamperes with the inherent 
filter and at 16 inch distance, the output 1s 175 
roentgens per minute; at 30 inches it is 50 
roentgens per minute. Adding o.§ mm. of alumi- 
num as a filter decreases the dose on the sur- 
face of a phantom 40 per cent with a concomi- 
tant drop of only 20 per cent on the surface of 
the film. With 1 mm. of aluminum added the 
skin surface dose drops $5 per cent while the 
film dose is reduced 30 per cent. 

Data were collected from previous publica- 
tions and from various hospitals in England as 
to the actual surface doses administered. 

Chest: The long focal distance produces a 
low surface dose varying between 0.04 and 0.4 
roentgen per exposure. The mean 1so.2 roentgen. 

Intravenous pyelography: Doses range be- 
tween 0.5 and I.5 roentgen per exposure. 

Skulls, sinuses: Four roentgens per exposure 
for the anteroposterior films and 1 to 2 roent- 
gens for the laterals. 

Gastrointestinal examinations: From 1 to 8 
roentgens per film, with an average of § roent- 
gens per film. 

Spine: Ranges between 2 to 34 roentgens per 
film were found, with the average 5 roentgens. 

Dental films: Because of the short distance 
the values vary from 1 to 15 roentgens per ex- 
posure with an average of 5. With the large 
number of films made there is usually over- 
lapping, making this important. 

Fluoroscopy: The average is between 50 
and 100 roentgens for each five minute exami- 
nation.—ZE. F. Lang, M.D. 


MircHeLt, J. S. Experiments on the mecha- 
nism of the biological action of fast neutrons 
using the summation method for lethal 
effects in mice. Brit, Y. Radiol., Sept., 1947, 
20, 368—380. 


It has been previously demonstrated that al- 
though in general the biological effects of fast 
neutrons and gamma rays are similar, there are 
certain definite differences. In an attempt to de- 
termine whether the two types of radiation are 
completely additive and to determine the rela- 
tive biological efficiency of the two, a series of 
experiments on mice was carried out. Lethal 
doses were used and various mixtures of gamma 
and fast neutron exposures were compared 


with doses which were similar in quantity but 
entirely of one type or the other. The particulars 
of the experiment are described in detail. 
Whole body irradiation was given. 

The mixed doses are less effective than com- 
parable doses of either fast neutrons or gamma 
radiation alone. This indicates a difference in 
the mechanism of action of these two radiations. 
An explanation is suggested. Since the relative 
efficiency of the two types of radiation varies 
with the duration of the treatment, it is thought 
that gamma rays act mainly on cells in the 
prophase of mitosis, and are thus relatively 
more effective if the treatment 1s prolonged. 
Fast neutrons, affecting the cells not only dur- 
ing mitosis but even during the resting stage, 
do not need a long exposure for significant effect. 

A section is included on dosimetry of fast 
neutrons.—£E. F. Lang, M.D. 


Lewis, Marcaret Reep. In vivo staining and 
retardation of tumors in mice by acridine 
compounds. dm. J. M. Sc., March, 1948, 
215, 262-289. 


Three hundred and thirty-one acridine com- 
pounds were administered orally to tumor-bear- 
ing mice in known per cent of dry weight of their 
food. Two hundred and four stained tumor 
tissue and the majority of those that colored 
tumors also somewhat retarded their growth. 
The administration of acridine compounds did 
not prevent tumor growth or bring about re- 
gression of growing tumors. It simply slowed 
the rate of multiplication of tumor cells. 

The majority of the 9 amino acridines that 
stain tumor tissue as well as retard its growth 
show dialkyl-amino-alkyl-amino chains in the 
nine positions.—Herbert Lobsenz, M.D. 


LASNITZKI, ILSE. A quantitative analysis of the 
direct and indirect action of x radiation on 
malignant cells. Brit. 7. Radiol., June, 1947, 
20, 240-247. 


Mouse adenocarcinoma 63 is a transplantable 
small cell carcinoma. A number of mice were 
inoculated with this tumor and the growths 
were examined microscopically at various inter- 
vals after irradiation. Tissue cultures of the 
same tumors were irradiated with similar doses 
and examined at similar intervals. 

'The effects common to both tumors and cul- 
tures were previously reported and are: absent 
and irregular mitosis, increase in cell size, and 
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the appearance of degenerative cells. Vascular 
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reaction of a severe nature was demonstrated 
in the tumors with the sublethal dose which 
was used. 

An analysis of the present data revealed that 
changes occurring during the first day are the 
result of direct action on the malignant cells. 
These changes are the appearance of degenera- 
tive cells and absence of mitosis. After the sec- 
ond day the number of mitoses in the tumor 
rapidly builds up but there is much slower re- 
turn of mitosis in the culture. The actual level 
of mitosis in the tumor is low, however, and no 
further increase occurs; in the culture return 
of mitosis is quite slow but it returns to a nor- 
mal level. Many more degenerative cells appear 
in the six days after the first in the tumor but 
not in the culture. Mitosis in the tumor is only 
39 per cent of that in the culture, while degener- 
ation in the culture is only 35 per cent of that 
in the tumor. 

Thus, although in the two types of malignant 
cells the results of irradiation are qualitatively 
similar, they vary in quantity and in time of ap- 
pearance. In the tumor early mitotic recovery 
and development of degenerative cells is de- 
pendent upon the intact blood supply, but after 
the second day the irradiation-induced vascular 
damage produces failure of total mitotic re- 
covery and increase in degenerative cells. 
About one-third of the total effect is due to the 
direct action and two-thirds to the indirect 
action of the irradiation.—E. F. Lang, M.D. 


Wo rr, Bricirre, and ELLis, Frank. Quanti- 
tative histological analysis of radiation 
effects in human carcinomata. Brit. Y. Radiol., 
Sept., 1947, 20, 381—386. 


Biopsies of tumors made before, during and 
after roentgen treatment can be used to deter- 
mine the response to irradiation. Cells are 
counted in selected areas and classified into 
four categories: resting, dividing, differentiating 
and degenerative cells. The change in the ratio 
of the cells in these groups indicates the response 
of the tumor to treatment. 

A series of 37 tumors was examined by biop- 
sies taken immediately before treatment and 
then after seven, fourteen, and, in most cases, 
twenty-one days. The response as determined 
from the biopsies was compared with the re- 
sponse as estimated clinically. It was found that 
in some cases of poor histological response with 
good initial clinical response, later observation 
showed that the clinical course was retrogres- 
sive after some interval. In other words, the 
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longer the period of observation, the more 
agreement there was between the clinical and 
histological findings. 

In this series of 37 cases there was agreement 
in 92 per cent of those observed for fifteen 
months or more. In the 6 cases where there is 
disagreement, each tumor was at a site where 
slow-growing cancers usually arise. 

This method of examination is suggested not 
only as a means of establishing prognosis after 
roentgen therapy, but also as a method of de- 
termining rapidly which treated tumors will 
not respond so that they may be attacked 
surgically before too late.—E. F. Lang, M.D. 


HowangrH, FRANK. Isotopes and radiation 
hazards. Lancet, July 10, 1948, 2, $1-53. 


This paper is intended as a warning to those 
British physicians who are now beginning to 
have radioactive isotopes available for experi- 
mental use. It contains a fairly good review of 


the literature on this subject.—¥. S. Summers, 
M.D. 


Moore, Francis D. The use of isotopes in 
surgical research. Surg., Gynec. & Obst., 
Feb., 1948, $6, 129-147. 


Although the types of biological research 
which may be carried out with radioactive iso- 
topes are many, they tend to arrange them- 
selves into several significant subheadings. 

I. Permeability and Membrane Transfer. In 
the study of the penetration of ions or molecules 
from one area of the body fluids to another, 
isotopes make their greatest fundamental 
contribution to research. Whether the inter- 
posing membrane be the capillary, the lym- 
phatic, the cell, the nucleus or some special 
barrier such as the glomerulus or choroid plexus, 
and whether the tracer be an ion or a large 
protein molecule, isotopic techniques inform the 
investigator of the relationships between the 
two sides of the membrane in a fashion which 
cannot be gained in any other way. 

2. Tracing Metabolic Pathways. Though we 
can dissect a whole animal and analyze its con- 
stituent organs chemically for an element, we 
have no way of knowing the previous position 
of the element as found in the various organs, 
nor its distance in point of time or metabolic 
pathway from its source, such as the gastroin- 
testinal tract. By the use of a tagged element 
it is possible to give one radioactive dose to 
the organism and at varying periods after ad- 
ministration to analyze the animal and find 
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the position in the various organs and body 
fluids of this single dose. When one has analyzed 
the whole organism some hours after a feeding 
containing a radioactive element, the distribu- 
tion which one finds is presumably typical for 
the distribution of any similar amount of stable 
element administered the organism. 

3. Utilization by Specific Organs. As a re- 
finement of the above investigation, it is possi- 
ble by means of isotopes to study the utiliza- 
tion of elements or compounds by specific or- 
gans. An outstanding example of this is the 
utilization by the thyroid of iodine. 

The autoradiograph presents the most in- 
timate picture of utilization of elements or 
compounds by specific tissues, and belongs in 
this category of observation. The autoradio- 
graph is a record made on photographic emul- 
sion by the beta radiation of isotopes previously 
administered to the animal or patient; by com- 
parison with microscopic slides and suitable 
magnification, exact histochemical localization 
of isotopes may be obtained. 

4. External Localization. The concept of in- 
jecting a radioactive substance into an animal 
or a patient, and then casting about over the 
living organism with a Geiger counter to find 
out where the element went, has gripped the 
imagination of investigators for many years. In 
the case of the thyroid the selective localiza- 
tion of the radioiodine in thyroid tissue, where- 
ever that tissue is, has provided again, by co- 
incidence, a ready application of such methods. 
Studies of the circulation by externally placed 
counters, using Na, have also been carried out. 
Here, however, the lack of selective localization 
makes interpretation much more difficult. 

5. "Tagging" of Complex Compounds. At- 
tempts to label complex organic compounds 
with radioactive isotopes go back to the earliest 
days of the cyclotron. Many important mole- 
cules which contain such elements as carbon, 
phosphorus, iodine, iron, or sulfur and which 
were susceptible of synthesis, could by synthe- 
thesized with the radioelement in place of its 
stable isotope. 

6. Fluid Space Measurement. The measure- 
ment of volumes of body fluid available for the 
solution of an ion may be carried out by dis- 
solving a tracer for that ion in the body fluid 
space in question, allowing mixing to occur, 
making appropriate corrections for excretion 
and then studying the final dilution obtained. 

7. Therapy with Radioactive Isotopes. This is 
an application of radioactive isotopes depend- 
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ent upon selective localization in pathologic 
tissues. Mary Frances Vastine, M.D. 


Erkis, Danret C., Cooper, F. W., Roruer, 
R. H., Mitter, W. B., SHEA, PATRICK, and 
Dennis, E. W. The study of peripheral vas- 
cular disease with radioactive isotopes. Part I. 
Surg., Gynec? Obst., July, 1948, 87, 1-8. 


Radioactive sodium carbonate is received 
from the pile at Oak Ridge, Tennessee. The 
mass obtained weighs 0.3 gram and is rated 
35-110 milliroentgens of gamma radiation per 
hour at 24 inches from source of gamma radia- 
tion. This material is converted into sodium 
chloride by the addition of hydrochloric acid. 
Neutralization is effected by titration with so- 
dium hydroxide. The resulting sodium chloride 
solution is evaporated to dryness and is redis- 
solved in pyrogen-free distilled water, and 
sterilized by autoclave. Dilutions of the mate- 
rial are made depending upon the proposed 
method of utilization. 

Two methods of study were employed. 

1. The first method described by Smith and 
Quimby involves the “build-up” of radioactive 
sodium in the tissues of the extremities follow- 
ing its intravenous Injection in the arm. 

2. The other method was suggested by 
Kety. It is a relative flow determination based 
on the rate of disappearance of radioactive so- 
dium when injected intramuscularly. 

The latter method has been utilized in 115 
individuals both normal and with vascular dis- 
ease. It has been used in normal individuals to 


'evaluate the effect of certain drugs and other 


measures reputedly effective in enhancing the 
circulation in the extremities. Similarly it has 
been used in the evaluation of patients with 
vascular disease and their response to therapy. 
These observations are to be reported at a 
later date.—Mary Frances Vastine, M.D. 


Sievert, Ror M. The tolerance dose and the 
prevention of injuries caused by ionizing 
radiations. Silvanus Thompson Memorial 
Lecture. Br. F. Radiol., August, 1947, 20, 
306-318. 


The important physiological effects of ioniz- 
ing radiations are in the skin, the blood and 
blood forming organs, and the gonads and germ 
cells. A minimal erythema is produced by 200 
to 600 roentgens given in one dose, and an ex- 
posure ten times as great produces skin necrosis. 
Protraction and fractionation both decrease the 
effect on the skin. 
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Determination of the extent of injury to the 
blood cells is more difficult to assess. A pre- 
liminary study has shown that hypersegmenta- 
tion, pathological lymphocytes, granulocyto- 
penia, and a shift to the left are the most 
marked changes to be demonstrated in the 
peripheral blood. Effect on the gonads is also 
dificult to determine. Sterility occurs long 
after blood changes develop. Genetic changes 
can be determined only with long, exact sta- 
tistical studies. 

The term tolerance dose may be used to de- 
scribe either that dose which produces barely 
perceptible biologic effect (active tolerance 
dose) or the maximum allowable dose for radi- 
ological workers (safety tolerance dose). The 
active tolerance dose cannot be determined at 
present because of the variation in standards, 
the difficulty in obtaining standard conditions, 
and the necessity of experimentation on man. 
As the safety tolerance dose should be deter- 
mined on the basis of this, its determination 
also is at present a matter of opinion. The limits 
of the tolerance dose may be based on the effect 
on the skin, when the longer wavelengths are 
considered, or on the effect on the body as a 
whole with the shorter wavelengths, in which 
case the action on the blood is used. 

The skin tolerance dose may be estimated by 
adjustment of the figure arrived at by extra- 
polation of a fractionation curve to a very 
small daily dose. The safety tolerance dose thus 
arrived at is between o.1 and 0.5 roentgen per 
day. This 1s in agreement with figures obtained 
by other methods. Determination of the blood 
tolerance dose is more difficult. By grouping 
roentgen-ray workers into four groups, ac- 
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cording to the risk involved in their daily work, 
and examining their blood, it was found that 
daily doses of from 0.02 to 0.05 roentgen can 
give rise to blood changes. 

The effects of small doses on animals and 
plants have been determined, but these un. 
fortunately are not directly applicable to man. 
Intensities as low as 0.001 to 0.005 roentgens 
which is in the range of the normal ionization 
existing in nature, have been shown to produce 
changes is growth rate and in timing of life 
cycle. 

Irradiation can be measured for these tests 
photographically, with a fluorescent screen, 
with ionization chambers, or with Geiger- 
Müller counters. In many cases, however, par- 
ticularly in diagnostic work, it is only when 
actual leaks in protection are discovered that 
the measurements are meaningful. With a 
negative reading, one cannot be certain that 
the involved personnel are acting normally, or 
that all the leaking radiation is being measured. 
The best control method is rigid inspection, 
control of working technique, and regular blood 
counts. 

In Sweden, control of radiological work has 
been established by law and regular inspections 
are carried out. The most dangerous conditions 
are those in a small roentgen department with- 
out a radiologist where risk is neglected, in 
large establishments where protection is sac- 
rificed for efficiency, and where much work is 
done on insane individuals or children. The 
risk of dental equipment, because of the un- 


protected primary beam, has been underesti- 
mated.—E. F. Lang. M.D. 
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THE CLINICAL AND ROENTGEN MANIFESTATIONS 
OF ERYTHROBLASTOSIS FETALIS* 


By MAX RITVO, M.D., IRVING A. SHAUFFER, M.D., and GERALD KROSNICK, M.D. 


BOSTON, MASSACHUSETTS 


RYTHROBLASTOSIS fetalis is char- 

acterized by generalized edema, jaun- 
dice, anemia, and erythroblastemia. Intra- 
uterine death with maceration of the fetus 
may occur as a manifestation of this dis- 
ease. The fetus may show enlargement of 
the liver and spleen, extramedullary eryth- 
ropoiesis, and changes in the bones. The 
condition usually occurs in children born 
of mothers who are Rh negative and 
fathers who are Rh positive. The first-born 
is rarely affected unless the mother has 
previously received a transfusion of Rh 
positive blood. While Rh negative women 
mate with Rh positive men in approxi- 
mately 10 per cent of all marriages, con- 
genital hemolytic disease appears to occur 
in approximately only 1 of 250 newborns.” 
Although there is no method of combating 
certain fetal complications of the disease, 
many infants with erythroblastosis fetalis 
may be saved by transfusions of Rh nega- 
tive blood other than that of the mother 
or washed maternal cells. Early recognition 
of the condition is of the utmost importance 
for the prompt institution of effective 
therapy. A means of determining during 
pregnancy whether injury to the fetus due 


to fetal erythroblastosis has occurred would 
be of inestimable value. Studies carried 
out at the Boston City Hospital indicate 
that roentgen examination of the fetus in 
utero affords valuable information and may 
permit of a definite diagnosis in certain 
instances. 

Erythroblastosis fetalis occurs in three 
forms: (1) fetal hydrops; (2) icterus gravis, 
and (3) congenital anemia. (1) The first 
is characterized by accumulation of fluid 
in the soft tissues and body cavities, en- 
largement of the liver and spleen, anemia, 
immature red cells, and a large placenta. 
This type is very severe and 1s usually fatal 
during the intrauterine period or within a 
few hours after birth. (2) The second form, 
icterus gravis, is usually associated with 
jaundice at the time of birth or within the 
first twenty-four hours, although milder 
forms occur in which this manifestation does 
not develop until later, in some instances 
only after one to two weeks. Usually the 
jaundice increases in intensity and there is 
progressive anemia. Pulmonary hemorrhage 
or injury to the brain results in death. In 
the less severe cases, the jaundice fades in 
one to two weeks. With proper therapy, 


* From The Department of Radiology and The Department of Obstetrics, Boston City Hospital, Boston, Mass. Presented before 
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many patients in this group survive. (3) 
Congenital anemia is the mildest and least 
frequent type of erythroblastosis fetalis. 
The only sign in this form of the disease is 
extreme pallor. The condition may not be 
suspected and the diagnosis cannot be 
established unless blood studies are made. 
Large numbers of immature red cells are 
a characteristic finding. This type is self- 
limited. 

Prior to the work of Landsteiner and 
Wiener, no satisfactory explanation of the 
syndrome which up to that time had been 
known as icterus gravis neonatorum was 
available. Darrow? in 1938 offered the 
hypothesis that it was due to an antigen- 
antibody reaction whose primary influence 
was traced to the mother, the means of 
transmission being the placenta. Levine and 
Stetson,” in the following year, during a 
studv of atypical transfusion reactions, 
noted an irregular or atypical isoagglutina- 
tion reaction in a pregnant woman who 
had harbored a dead fetus for a period of 
several months. Her serum agglutinated the 
husband's cell as well as those of a large 
percentage of group O donors. In 1940, 
Landsteiner and Wiener,! made their 
classical report concerning an agglutinogen 
in the blood of the Rhesus monkey which 
produced in rabbit sera agglutinins capable 
of reacting with a high percentage of red 
blood cells. This formed the basis of the 
theory of the Rh positive and Rh negative 
blood tvpes. Wiener and Peters?? showed 
that in 3 cases Rh negative persons had 
apparently been previously sensitized by 
Rh positive blood transfusions with reac- 
tions occurring during subsequent trans- 
fusions. Levine and his co-workers, while 
studying a series of cases of repeated abor- 
tions, discovered the existence of isoagglu- 
tinins similar to the Rh factor in the blood 
sera. They also noted '?:? that the mothers 
of erythroblastotic infants had a much 
higher incidence of Rh negative blood than 
was found in the general population. These 
authors indicated that erythroblastosis was 
due to the formation of Rh agglutinins by 
the mother as the result of transfusion with 
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Rh positive blood or transmission of Rh 
positive fetal red cells into the maternal 
circulation; the agglutinins then traversed 
the placenta to produce agglutination and 
hemolysis of the fetal erythrocytes. Sub- 
sequently subgroups of the Rh type were 
described,”*:*-7?-29 Rh’, Rh’, Rho, Rhi, Rho, 
Rh,, and Rh,, each designating the pres- 
ence of a single antigen or combination of 
the antigens Rha Rh’ and Rh’. The oc- 
currence of erythroblastosis in an infant 
with an Rh positive mother and an Rh 
negative father may be explained by the 
presence of another factor which has been 
termed Hr.!? 

Most cases of erythroblastosis fetalis are 
due to immunization of the mother to 
Rhy. A few instances apparently result from 
immunization of the mother to the less 
common Rh’, Rh" or one of the Hr anti- 
gens.!® The first variety of anti-Rh anti- 
bodies to be discovered were the aggluti- 
nins. Later another type was found which 
had the capacity of combining with Rh 
positive cells but was incapable of causing 
agglutination when the cells were suspended 
in saline solution. This was termed the 
"blocking" antibodies type. Unger? be- 
lieves that the agglutinins are bivalent and 
cause agglutination by linking of the cells, 
while the "blockers" are univalent. Both 
types act as hemolysins, no specific differ- 
ence in action within the body being de- 
monstrable. 

The Rh factor is a mendelian dominant." 
Hence, an Rh negative woman married to 
an Rh positive man may expect all the 
offspring to be Rh positive if the husband 
is homozygous for Rh, and half to be Rh 
positive if the husband 1s heterozygous for 
Rh. The pathologic condition of the fetus 
resulting from exposure to maternal anti- 
bodies to Rh has been variously termed 
erythroblastosis fetalis, congenital hemolyt- 
ic anemia, hemolytic anemia of the new- 
born, and icterus gravis neonatorum.!? 
Reactions involving anti-Rh agglutinins 
rarely occur unless the woman has been 
pregnant or has been transfused pre- 
viously.? However, once she has developed 
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a concentration of antibodies sufficient to 
produce erythroblastosis, all subsequent 
offspring will be affected. The occurrence 
of hemolytic disease varies widely in the 
different series which have been reported, 
ranging from 2 to 5 per cent of the children 
born to Rh negative mothers. This indi- 
cates that Rh isoimmunization is not in 
every instance associated wath hemolytic 
disease of the newborn. The male fetus 1s 
apparently more susceptible to erythro- 
blastosis fetalis than the female.’ Twins 
may not both be affected, one being Rh 
positive and the other Rh negative.^^ 

The theories as to the method of produc- 
tion of the various forms of erythroblas- 
tosis fetalis are diverse. The anemia is 
believed to be the primary cause of the 
symptoms by some investigators.” Unger 
is of the opinion that the agglutinins cause 
some forms of the disease, and that the 
“blockers” produce other types. Darrow 
and Chapin? are of the belief that the ane- 
mia is a contributorv cause, body tissue 
sensitization of the anaphylactic type by 
anti-Rh globulin being the fundamental 
cause of the symptoms. Similarly kernic- 
terus is thought by Vaughan? to be caused 
by damage to the cerebral or cerebrovas- 
cular tissues by the antibody rather than 
being due to blood destruction. 

Reports in the literature on Rh isoim- 
munization in pregnancy indicate that the 
diagnosis of impending development of 
hemolytic disease in the infant may be 
made with moderate certainty by titer 
estimations. Also, the severity of the mani- 
festations may be estimated in a general 
manner by the titer in the maternal blood. 
Prior to actual death of the fetus, objective 
evidence of Rh incompatibility has not 
been available. Primrose, e£ al”? have 
grouped titer variations with blocking and 
agglutinating antibodies and the sequences 
of the changes in the titers serve as a 
means of indicating probable injury to the 
fetus. However, the degree of titer dilutions 
has in many instances not corresponded to 
the severity of the disease. 

The Rh factor is an agglutinogen which 
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is found in erythrocytes of approximately 
85 per cent of Caucasians irrespective of 
sex or primary blood groups. The white 
race has the greatest incidence and several 
groups are composed entirely of Rh posi- 
tive individuals. Incidences of 24.6 per cent 
in Belgians and 33.6 per cent in Basques 
indicate that these are the highest Rh 
negative groups. Rh negative types ap- 
parently do not occur in Indians, Filipinos, 
Japanese, Chinese, Negroes, and certain 
other groups. 

The mortality in erythroblastosis fetalis 
has been very high, ranging from 80 to 
100 per cent. With earlier and more definite 
diagnosis and prompt therapy, there has 
been a marked improvement in this re- 
spect. In a series of cases reported by Cole,! 
the deaths decreased from 85 per cent in 
1933-1936 to 42 per cent in 1946. There 
were no survivors in the hydropic form of 
the disease; the group with Jaundice had a 
mortality of 43 per cent; the anemic type 
showed 77 per cent survivals. 

The blood studies in patients suspected 
of harboring an erythroblastotic fetus 
should comprise typing of both parents and 
anti-Rh titer estimations in the mother. 
Because of the occurrence of blocking anti- 
bodies, it appears advisable that tests for 
“blocking” should also be performed. The 
absence of Rh antibodies usually means 
that the infant will be normal, while the 
presence of Rh antibodies in the mother 
during the pregnancy indicates the probable 
occurrence of ery throblastosis fetalis. Cases 
in which the mother is Rh negative, par- 
ticularly if the history indicates that pre- 
vious pregnancies had been complicated by 
erythroblastosis fetalis, should be investi- 
gated to determine whether the father 1s 
homozygous or heterozygous for the Rh 
factor. During pregnancy antibody titers 
should be recorded at frequent intervals 
after the seventh month of pregnancy. As 
noted above, the level of the titer is not an 
entirely dependable index of the degree of 
the condition, although Overstreet, ef al. 
and Howard, et 44? state that the duration 
of the presence of the anti-Rh titer in the 
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mother serves in a general way to indicate 
the severity of the hemolytic disease. It 
appears that determination of whether 
injury to the fetus has taken place is best 
made by blood studies at approximately 
ten weeks prior to term. If an Rh negative 
mother first presents antibody titer less 
than ten weeks antepartum, spontaneous 
labor is probably advisable. If the antibody 
titer is first observed during the tenth to 
fourteenth week antepartum, early induc- 
tion of labor should be seriously considered, 
particularly if clinical and roentgen obser- 
vations do not demonstrate evidence of 
fetal death. On the other hand, the presence 
of antibodv titer fourteen or more weeks 
prior to term is strongly suggestive of 
serious injury to the fetus. In these cases, 
induction of labor is usually contraindi- 
cated as the possibility of viability is ex- 
tremely remote, the hazards to the infant 
being so great because of prematurity. 
Clinically, there is no means of determining 
definitely whether termination of the preg- 
nancy in a suspected case of erythroblas- 
tosis fetalis is indicated. In the past, the 
high fetal mortality attendant on early 
induction of labor indicates that it is not, 
as a rule, a justifiable mode of treatment. 

The roentgen findings in the cases of 
erythroblastosis fetalis observed by us may 
be divided into three main groups: (1) 
soft tissue changes consisting of generalized 
edema and enlargement of the liver and 
spleen; (2) abnormalities of the skeleton, 
and (3) evidences of fetal death. 

(1) Soft Tissue Changes. There occurs 
massive edema with very marked swelling 
and thickening of the soft tissues of the 
head, face, and chin, producing a halo-like 
appearance about the head, face and neck. 
The edematous fleshy tissues of the body 
and limbs appear thicker and denser than 
normal on the roentgenogram. The changes 
in the soft tissues may be obscured in utero 
by the amniotic fluid and the overlying 
densities of the maternal structures.? How- 
ever, in many instances the fetus is well 
visualized and the above described changes 
may be demonstrated with a surprising 
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degree of clarity. The enlargements of the 
liver and spleen are not seen in utero as the 
density of the internal organs is uniform 
during fetal life, aeration of the lungs and 
the presence of gas in the gastrointestinal 
tract being necessary to outline the shadows 
of the diaphragm, liver, and spleen. 

(2) Skeletal Abnormalities. The osseous 
changes in erythroblastosis fetalis were first 
described by Follis, Jackson and Carnes® 
and consist of a marked increase in the 
density of the bones. The skull, vertebrae, 
ribs, pelvis, and long bones may be affected 
in varying degrees. In the skull the sphe- 
noid and occiput are principally involved, 
the remainder of the calvaria showing less 
or no involvement. The vertebrae show 
marked sclerosis. In the ribs, the density 
is most clearly visualized at the angles. The 
pelvis and other flat bones may be diffusely 
eburnated. The long bones in the cases 
observed by us revealed uniformly in- 
creased density throughout the entire 
shafts with marked narrowing or oblitera- 
tion of the medullary spaces. Follis, Jack- 
son and Carnes described zones of di- 
minished density of varying width at the 
ends of the tubular bones immediately 
below the cartilage shaft junctions. On 
carefully executed roentgenograms, the ab- 
normalities in the bones may be demon- 
strable in utero. This may be of great value 
in diagnosis as it enables the clinician to 
determine during the course of the preg- 
nancy whether the fetus is erythroblastotic 
or normal. 

The change in the density of the bones is 
demonstrable both on the roentgenogram 
and microscopically. There is an actual 
increase in the number and thickness of 
the bone trabeculae. This is apparently 
due to lack of destruction of the calcified 
cartilaginous matrix substance which is 
then covered with a thick layer of bone. 
The cause of these changes 1s not clear. 
Various theories have been suggested. Day 
and Follis? report increased density at the 
ends of the growing bones of young ani- 
mals who had received large amounts of 
estrogenic hormone. The placenta in eryth- 
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roblastosis fetalis is very large and ap- 
parently contains increased amounts of 
chorionic hormone. In utero, blood forma- 
tion also occurs in extramedullary tissues 
and the hyperplastic marrow may affect 
the bones of the fetus differently than after 
birth. It may be of importance to note in 
this connection that in congenital lues 
there is increased density of the bones. Also 
in osteopetrosis (Albers-Schónberg disease), 
known as osteosclerosis fragilis generalisata, 
there are bone changes very similar to 
those in ervthroblastosis fetalis. However, 
multiple fractures are common in osteo- 
petrosis but have not been noted in eryth- 
roblastosis. 

(3) Evidences of Fetal Death. Death of the 
fetus occurs with resultant stillbirth in 
many cases of erythroblastosis fetalis. 
Overlapping of the bones of the skull is the 
earliest and most reliable sign that the 
fetus has died. During active labor, the 
bones of the fetal skull may undergo vary- 
ing degrees of compression and overlap 
slightly at the sutures. Except when the 
patient is in labor, however, overlapping of 
the skull bones is considered pathogno- 
monic of fetal death. This change may occur 
within a few days or weeks after the cessa- 
tion of life. Sharp angulation of the head 
in relation to the spine, lordosis of the caudal 
extremity of the spinal column, collapse of 
the thoracic cage, and marked, generalized 
decalcification of the fetal skeleton are also 
accepted as roentgen manifestations of 
death of the fetus; these are later in devel- 
oping and are not always dependable 
criteria, however. Marked disproportion 
between the size of the fetus and its ex- 
pected development at the supposed clin- 
ical duration of the pregnancy 1s significant 
in this respect. 

The demonstration of the above-de- 
scribed changes in utero is difficult. The 
utmost care is essential in the production 
of as nearly technically perfect roentgeno- 
grams as possible. High milliamperage 
technique is necessary. A rotating anode 
tube of 200 ma. capacity has produced 
satisfactory results in our clinic. The 
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Potter-Buckv diaphragm, a compression 
band applied over the abdomen, and a 
small cone are required. Rapid exposure ts 
essential to eliminate the possibility. of 
fetal movement during the making of the 
roentgenogram. The patient must be co- 
operative and suspend movement and 
respiration completely during the roentgen 
exposure. Anteroposterior, oblique, and 
lateral projections are made of each pa- 
tient. The edema of the fetal tissues and the 
hvdramnios which are so often present in 
this condition are very apt to obscure the 
alterations in the densities of the bones and 
soft tissues of the fetus or the roentgen 
manifestations of fetal death. Frequent 
re-examination may be necessary to detect 
earlv changes. The first roentgenograms 
should be made approximately ten to 
fourteen weeks prior to term and there- 
after at intervals of three to six weeks. A 
sudden change in titer, clinical evidence of 
fetal death, or signs of toxemia are impor- 
tant ind cations for careful roentgen studies 
of the fetus. As with other rare and unusual 
conditions, the diagnosis will be made 
only if the manifestations are clearly under- 
stood, constantly borne in mind, and pains- 
takingly sought for in every instance. The 
importance of early diagnosis in the plan- 
ning of therapy and making a proper prog- 
nosis 1s self-evident. 


CASE REPORTS 


Case 1. M. H., white, aged forty. The pa- 
tient had had nine previous pregnancies. The 
first seven pregnancies resulted in full-term, 
normal deliveries. In the eighth pregnancy, arti- 
ficial labor was induced three weeks before 
term because of eclampsia with hypertension. 
The ninth pregnancy terminated in a stillbirth 
at term, apparently due to hypertension. The 
present pregnancy progressed uneventfully 
during the first eight months. The mother 
weighed 160 pounds and the blood pressure 
was 124,/82. She was found to be Rh negative, 
blood group O. The Hinton test was negative. 
Three days before delivery she entered the hos- 
pital with severe headaches and vomiting. She 
had felt no fetal life for one week and the fetal 
heart sounds were not heard. There was 
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Fic. 14. Case 1. Three weeks prior to delivery. The 
fetal skeleton is well outlined. There is no roentgen 
evidence of fetal death. 





Fic. 1B. Case 1. Anteroposterior projection. Two 
days prior to delivery. There is overlapping of the 
occipitoparietal suture indicating fetal death. The 
fetal skeleton is poorly visualized because of 
marked hydramnios. 





Frc. 1C. Same as Figure 1B, oblique view. There is 


increased density in the bones of the skull, par- Fic. 1D. Case r. The fetal skull, after delivery. The 
ticularly in the region of the base, at the angles of overlapping of the bones at the occipitoparietal 
the ribs, and the long bones. The edema of the suture and the markedly increased density of the 


scalp produces the typical “halo.” bones of the skull are well illustrated. 
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marked hydramnios. Titer was 1:16 in albumin; 
negative in saline. It was believed that there 
was fetal death at term, probably associated 
with erythroblastosis. Roentgen study three 
weeks previously had revealed a single fetus 





Fic. 24. Case 11. Eleven days prior to delivery. There 
is extensive sclerosis involving practically the en- 


Fic. 1E. Case 1. Soft tissue roentgen studies of the As 
" tire skeleton. 


head show the marked edema of the scalp. 





Fic. 1 F. Case 1. The bones of the arm and hand show 


marked sclerosis with cortical thickening and ob- Fic. 2B. Case ir. Stillborn fetus. The sclerotic 
literation of the medullary cavities. There is gen- changes in the bones and the generalized edema 


eralized edema of the soft tissues. are well illustrated. 
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Fic. 2C. Case rr. The bones of the base, the occipital 
bone, the facial bones, and the cervical vertebrae 
are extremely dense. There is overlapping of the 


bones of the skull. There is very marked edema of 


the scalp and chin. 
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Fic. 2D. Case rr. Anteroposterior view of the skull, 
illustrating the changes associated with erythro- 
blastosis fetalis. 


and at this examination there was no roentgen 
evidence of fetal death. Nineteen days later, 
the roentgenograms showed definite overlap- 
ping of the fetal skull bones consistent with 
death of the fetus. The bones of the base of the 
fetal skull, the long bones and the ribs were 
poorly visualized but showed increased density. 
Three days subsequently, the patient was de- 
livered of a 10 lb. 8 oz., stillborn, macerated fe- 
male infant. 


Case 1r. A. D., white, aged thirty. There 
were two previous full-term, normal pregnan- 
cies. The patient was Rh negative, blood type 


Fic. 34. Case m1. Stilborn fetus. There is increased 
density involving the bones of practically the entire 
skeleton. The lungs are non-aerated and no gas 
shadows are present in the gastrointestinal tract. 
The liver and spleen are markedly enlarged. There 
is edema of the scalp and the extremities. 
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Fic. 3B. Case 111. Low kilovoltage roentgen study of 
the head demonstrates the marked edema of the 
scalp and neck. 





Fic. 3C. Case 111. There are sclerotic changes in the 
bones of the pelvis and lower extremities with 


edema of the soft tissues. 





Fic. 44. Case Iv. 


Fic. 4B. Case iv. The bones show moderate sclerotic 
changes. There is marked edema of the head, face, 
chin, and extremities. Small amounts of gas are 
present in the stomach, duodenum, and proximal 
jejunal loops. 
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O, and her husband was Rh positive. The last 
menstrual period had been on February 7, 1947. 
On September 3, 1947, the titer was 1:64 in 
albumin and 1:2 in saline; on September 29, 
1947, the titer was 1:256 in albumin and 1:4 in 
saline. About four weeks later, October 26, 
1947, she spontaneously delivered a fetus which 
was stillborn and macerated. 


Case nr. H. M., white, aged twenty-one. 
Five years ago, she had a full-term, normal de- 
livery. A year later, there was a miscarriage at 
three and a half months. One year subsequently 
a child born at term developed jaundice six 
days after birth. She was Rh negative and the 
husband was Rh positive. The titer estimations 
during the pregnancy were as follows: Sep- 
tember 20, 1947, 1:32 in albumin and negative 
in saline; September 26, 1947, 1:128 in albumin, 
negative in saline; October 10, 1947, 1:128 in 
albumin and negative in saline. On October 26, 
1947, she spontaneously delivered a stillborn, 
markedly macerated fetus. 


Case iv. M. V. S., white, aged twenty-two. 
She had had three previous pregnancies which 
had resulted in full.term, normal deliveries. 
Two years ago, a fourth pregnancy terminated 
in a stillbirth due to erythroblastosis, the fetus 
being macerated and icteric. In the present 
pregnancy, the titer estimation during the sixth 
month was 1:8 in albumin and negative in 
saline. Two weeks later, the titer was 1:32 in 
albumin and negative in saline. On April 3, 
1948, about a week prior to the expected date 
of delivery, she noted a marked increase in the 
size of the abdomen and had felt no fetal activ- 
ity for several days. No fetal heart sounds could 
be detected. Titer estimation was 1:256 in al- 
bumin and negative in saline solution. Spon- 
taneous labor resulted in the delivery of a full- 
term infant, with marked edema, ascites, hepat- 
omegaly, and splenomegaly, which died in 
approximately forty-five minutes. The placenta 
was large, pink in color, and edematous. The 
autopsy revealed erythroblastosis fetalis of the 
hydropic type with ascites, anasarca, bilateral 
hydrothorax and atelectasis, and marked en- 
largement of the liver and spleen. 


SUMMARY AND CONCLUSIONS 


In erythroblastosis fetalis there is gener- 
alized edema, jaundice, anemia, and eryth- 
roblastemia. Intrauterine death and mac- 
eration of the fetus may occur with en- 
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largement of the liver and spleen, extra- 
medullary erythropoiesis, and changes in 
the bones. 

The condition is usually seen in children 
born of mothers who are Rh negative and 
fathers who are Rh positive. 

Titer estimations in the maternal blood 
indicate the impending development of 
hemolytic disease of the infant and may 
serve as an index of the severity of the 
condition. Determination of injury to the 
fetus is best made in the last weeks of the 
pregnancy. 

Studies carried out at the Boston City 
Hospital indicate that roentgen studies of 
the fetus in utero afford valuable data and 
may permit of a diagnosis of erythro- 
blastosis fetalis in certain instances. 

The roentgen findings in erythroblastosis 
fetalis comprise (1) soft tissue changes 
consisting of generalized edema and en- 
largement of the liver and spleen; (2) ab- 
normalities of the skeleton with increased 
densities in the bones, and (3) evidences of 
fetal death. 


416 Marlboro St. 
Boston 15, Mass. 
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I. INTRODUCTION 


1^ GENERAL, hemangiomata are rare 
skeletal tumors. In a series of 1,831 bone 
tumors recorded at the Registry of Bone 
Sarcoma, only 13 examples of hemangioma 
of bone occur. Christensen's (1925) series of 
918 bone neoplasms contained 11 hemangio- 
mata, while Geschickter and Copeland 
(1932) noted only 12 examples in a series of 
1,700 neoplasms of bone. Thus in a total 
series of 4,449 neoplasms of bone, only 36 
(or 0.7 per cent) are hemangiomata. 

Occurring in the skull, hemagiomata are 
even more unusual. In the Bone Registry 
series, only 3 cranial angiomata are noted, 
while Geschickter and Copeland recorded 
5 examples among their cases. Töpfer 
(1928) found 3 cases of angioma of the skull 
in 2,154 consecutive bodies examined at 
postmortem. Summing the first two series, 
it Is apparent that in a total of 3,531 neo- 
plasms of bone, only 8 angiomata of the 
skull are recorded, an incidence of 0.2 per 
cent. 

Although cranial hemangiomata are rare, 
the skull constitutes the commonest site 
for such lesions, apart from the vertebral 
column in which the majority occur. Tópfer 
found vertebral angiomata in 257 of the 
2,154 bodies he examined, and Bucy and 
Capp (1930) stated that hemangiomata are 
found more commonly in the vertebral 
column than in all the other bones of the 
body put together. In the extravertebral 
cases, the skull is more frequently involved 
than the other bones of the skeleton. In a 
series of 33 hemangiomata of bones other 
than the vertebrae, Bucy and Capp found 
the skull to be the site of the lesion on 18 


occasions. Geschickter (1936) found 5 
angiomata in a series of 39 primary benign . 
tumors of the skull. Thus hemangiomata of 
bone most commonly are tumors of the 
axial, rather than the appendicular skele- 
ton. 

It is therefore apparent that primary 
hemangioma of the skull is a most unusual 
tumor. For that reason the present paper 
describes a case of such a neoplasm in which 
a preoperative diagnosis was made, with 
special emphasis on the roentgenographic 
features, which constitute the diagnostic 
sine qua non. 


2. ANALYTICAL REVIEW OF LITERATURE 


For obvious reasons, case reports of pri- 
marv hemangioma of the skull are rela- 
tively infrequent in the literature. More- 
over, complicating factors are introduced, 
especially in the older records. Some of 
these tumors have been classed under the 
old term of “melanotic sarcoma" (e.g. 
Cushing, 1923) and hence have not been 
recorded as hemangiomata. Other ex- 
amples have been described, which are not 
primary tumors of the skull, but which 
form one of a number of such lesions scat- 
tered through the body. Some of these 
cases have been examples of Lindau's 
disease, or other unusual syndromes, while 
others have been the result of extension of 
hemangiomatous lesions from the brain 
into the skull. Still others have been listed 
as "aneurysm of bone." 

In an endeavor to clarify the historical 
background, the literature of the last one 
hundred years has been carefully searched, 
and in Table 1 are listed all the cases of 
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cranial hemangiomata, primary or other- 
wise, which were found. 

The first case of hemangioma of the skull 
was described about a century ago by 
Toynbee (1845, 1847), and since then a 
further £9 examples have been added. 
There thus exist in the literature reports of 
60 cases in which angiomatous lesions have 
been found in the skull. The author's case 
brings the total to 61. The details of these 
case reports are summarized in Table r. 

However, not all of these cases are ex- 
amples of primary hemangioma of the 
skull. In 10 of the reports, hemangiomatous 
lesions are described in other parts of the 
body, especially the liver; at least 3 of these 
IO cases are examples of Lindau's disease. 
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In a further 2 cases the lesion does not arise 
primarily within the cranial bones, but in- 
volves them secondarily. In 9 of the reports 
the descriptions are too cursory to provide 
adequate data for detailed analysis. There- 
fore, there remains a group of 39 definite 
examples of primary hemangioma of the 
skull, which, with the author's case in- 
cluded, is increased to 40. 

This group of 40 verified primary 
hemangiomata of the skull forms the basis 
for the subsequent analyses and statistical 
data. The relevant details from each of the 
case reports are found in Table r. 

(a) General Incidence. The general in- 
cidence of primary hemangioma of the skull 
has already been discussed. These tumors 


TABLE I 


SUMMARY OF RECORDED CASES OF CRANIAL HEMANGIOMATA 







































































































































































No. 
Author Year | of | Age| Sex Site in Skull Result Other Lesions 
Cases 
Toynbee | 1845 I | I9 | M | Biparietal Died | Tuberculosis 
Ehrmann 1847 I 40 | F | Left parietal Excised Postoperative men- 
ingitis 

von Rokitansky | 1856 I | Right parietal | —- 
Cruveilhier 18566 | 1 |38 | F | Multiple (12) in skull | Died Also in femur, 3rd 

| | rib, shoulders 
Bilroth 1856 | 1 | Multiple in skull | Died Also in face, spleen 

| | and liver 
Sengalli 1860 | 1 | M | Occipital | Died | Pulmonary disease 
Virchow 1867 | 1 |72 F | Right parietal Died | Also in liver 
Morris 1880 | 1 | 40 | F | Right parietal Punctured | — 
Stamm | I8gr | I 4/12, F | Multiple in skull | Died | Also in brain and 
| | other bones and or- 

| gans 

Pilcher 1894 | I 15 | E | Frontal Removed piece- 
| meal 

Zajaczkowski 1901 I | 38/F | Left parietal Removed | — 
Ziegler | 190I E] Vault of skull (parie- | — 

| tal) | 
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TABLE I (continued) 
No. ' m E 
Author | Year | of | Age! Sex Site in Skull Result Other Lesions 
| Cases 
Politzer igor | I | 12°1'F | Right petrous Died — 
Schóne 1905'| I | 39 |. M | Left occipital Removed — 
Planchu IgII | I 
Major and 1918 | 1 |34 | M | Leftfrontal and right | Died Also in liver, cystic 
Black | . temporal | adrenals 
Brandt 1921 | 1 | 47 |. M. | Left petrous Died Also in right retina, ° 
- | left cerebellum, kid- 
neys, etc. 
Kaufmann 1922 | 1 | 76| M | Vault of skull Died Also in liver and 
l : other organs 
Cushing 1923] 1 | 55 | E | Left parietal Removed | — 
Christensen 1925 | 1 | 55 | F | Lest parietal — 
Lanari and 1925 | 2 Frontal Treated with Extensive nevi of 
Marque Frontal roentgen rays face and scalp with 
hemiplegia and epi- 
leptic seizures 
Bregman and ` 
Mesz: 
Dandy Frontoparietal | Arose primarily from 
Occipital dura, not diploe : 
Erös F | Right and left frontal | Died 
Töpfer | 
Eigler - M | Multiplein skull . | Died Nu 
Geschickter 17/12] F | Congenital in skull Removed : = 
Dikansky M | Left temporal and | Removed — 
right parietal 
F | Right parietal Removed 
Reischauer F | Biparietal Died = 
Overend M | Occipital Removed — 
Sterling and Joz 
Mazzini and F | Right frontal Removed E 


Brachetto- 
Brian 
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Author 


Abbott 


Anspach 


Porta and Clivio 


Pich 
"Sommer 


McKenzie 
Kaplan and 
Kanzer 


Irgens 


Mangabeira- 
Albernaz 


Vincent and 
Brégeat 


Abbott 
Janker 
Lange and 


Taques- 
Bittencourt 


Pettit-Dutaillis, 


Bertrand and 
Messimy 


Echols and 


Kleinsasser 


Rowbotham 


Year 



































1939 








1939 





1941 








1941 





1941 





1941 








































































































No. 
of | Age 
Cases 

I E 

I 11 

1 | 49 

I | 44 

1 16 

I | 34 

I 47 

I 28 

I 2I 

| 

I |3/52 

I 

I 

I 

I 

5 32 
49 
66 
37 
p 

z= 

Jr 




















= | m| os 























Site in Skull 


Right frontal 


Left parietal 


Right parietal 





Left parietal 


Occipital 


Right petrous 


Left parietal 


Right occipital and 


right petrous 
Middle ear, petrous 
and temporal bone 


Right basisphenoid 


Right parietal 


Frontal 


Right frontoparietal 


Right frontal 
Left frontal 

Right orbital roof 
Left frontal 
Parietal 


Orbital 


Left frontal 











Result 


Removed 


Unsuccessful at- 
tempt at removal 


Removed 
Removed 
Removed 


Deep 
therapy 


roentgen 


Removed 


Treated with ra- 
dium. Died 9/12 


later 


Died 


Died 


Removed 


| Treated with ra- 


dium 


Removed 
Removed 
Removed 
Removed 


Removed 


| Removed 














Other Lesions 


Trigeminal neural- 


gia 


Also in face 


Hemangioendothe- 
lioma 
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constitute about o.2 per cent of all osseous 
neoplasms, and about Io per cent of the 
primary benign tumors of the skull, which, 
in themselves, are rare. 

(b) Age Incidence. In the series of 40 
cases under discussion the oldest patient 
was aged seventy years (Erós, 1928), and 
the youngest three weeks (Abbott, 1941). 
The decadal distribution of the primary 
hemangiomata of the skull is represented 
in Table 11. From this it is apparent that 


TABLE II 


THE DISTRIBUTION BY DECADES OF 4O CASES OF 
PRIMARY HEMANGIOMA OF THE SKULL 




















Nu mber Per. 

Decade Years of 
Casas centage 
* O-IO 3 | y B 
2 11—20 7 17.5 
-— 21-30 4 10.0 
5 41—50 4 | 10.0 
6 d 51-60 | 2 5.0 
7 61-70 | 3 7.5 








these tumors have their highest incidence 
(22.5 per cent) in the fourth decade and are 
somewhat less frequent in the second dec- 
ade (17.5 per cent). They are most infre- 
quent in the sixth decade (5.0 per cent). 
The average age for the group is 29.8 years. 
Only 14 cases of the series are aged less 
than thirty years. These findings are in ac- 
cord with those of Gross (1879) who found 
hemangioma of bone to be rare before the 
thirtieth year. 

(c) Sex Incidence. Primary hemangioma 
of the skull is three times as frequent in 
females as in males. The sex of the patient 
Is noted in 33 of the 40 cases listed, and in 
25 of these the patient was a female, while 
only 8 were males. There is no correlation 
between age and sex. 
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(d) Site in Skull. Hemangiomata have 
been described in practically all the bones 
of the skull, but the primary hemangiomata 
seem to have a special predilection for the 
parietal bones. The distribution of the 40 
examples of primary hemangiomata in the 
different parts of the skull is seen in Table 
II. 

In 7 cases more than one lesion was pres- 
ent in the skull. Counting these multiple 
lesions separately, it is apparent that the 


TABLE III 


LOCATION OF PRIMARY HEMANGIOMATA OF THE 
SKULL IN THE CRANIAL BONES 


Number 














Site in Skull of a 
Lesions centage 

Orbital 2 4.5 
Frontal | IO 22.9 
Parietal 20 45.6 
Occipital 6 13.6 
Petrotemporal | 5 Ha 
Basisphenoid | I | 2.5 








parietal region was the seat of the tumor on 
20 occasions, while the frontal bones were 
only involved ro times. Thus of the in- 
dividually identifiable neoplasms, . just 
under half (45.5 per cent) were located in 
the parietal bones. 

Toynbee’s original case showed a tumor 
in each parietal region, and he suggested 
that the lesion was related to the centers of 
ossification of the bones. This suggestion 
has been repeated (Erós, 1928; Reischauer, 
1933), but there is no statistically signifi- 
cant relation to the ossific centers of the 
cranial bones, when the series is reviewed 
as a whole. i 

(e) Etiology. As yet there is nothing defi- 
nite that can be said on this question. Some 
cases may be of congenital origin, and there 
are at least 3 such in the literature (Ge- 
schickter, 1936; Abbott, 1937; Abbott, 
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1941). Some authors have suggested that 
all primary hemangiomata of the skull are 
of congenital origin, but this can hardly be 
true in view of the age distribution of the 
recorded cases. 

In a significant number of cases of pri- 
mary hemangioma of bone the history dates 
from some local trauma. A history of 
trauma may often be elicited in cranial ex- 
amples of the neoplasm (e.g. Pilcher, 1894; 
Dikansky, 1932: Mazzini and Brachetto- 
Brian, 1935; Kaplan and Kanzer, 1939; 
Rowbotham, 1942), as in the case reported 
in the present paper. Whether this is of 
definite etiological significance, or merely 
brings to fruition a hitherto quiescent neo- 
plasm, remains to be decided. 


3. CLINICAL DIAGNOSIS 


It is not possible to diagnose a primary 
hemangioma of the skull by purely clinical 
methods. 

The history is not specific. There 1s 
usually a story of a hard lump on the head 
which has been present for months, or even 
years. Hemangiomata of other bones of the 
skeleton may present with an acute history, 
perhaps related to trauma (Bucy and Capp, 
1930). But in the majority of the extra- 
cranial lesions, especially those in the verte- 
brae (Makrycostas, 1927; Töpfer, 1928) 
there may be no history at all, the growth 
being discovered by accident. The cranial 
neoplasms, however, always have a chronic 
history of a palpable, and often visible 
lump. 

Usually the mass is not tender to pres- 
sure, but it may become so. It is hard to the 
touch in most cases, and the scalp tissues 
move more freely over it, if the lesion is in 
the vault. In a few cases, however (Zajac- 
kowski, 1901; Schöne, 1905), the center of 
the tumor is soft and pulsating, while the 
periphery consists of a ring of hard bone 
raised above the level of the neighboring 
skull. These characteristics occur in the 
extracranial types of hemangioma also (e.g. 
Mauguiere, 1920; Bucy and Capp, 1930) 
and constitute one of the forms of the 
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"aneurysm of bone" of earlier authors. 
There is no dilatation of the vessels in the 
soft tissues over the lesion, and no audible 
bruit. There is no alteration of hair growth 
in the scalp overlying these neoplasms when 
they occur in the vault. 

At first there is merely the story of a 
lump. Later on, the patient usually com- 
plains of headaches, which gradually be- 
come more severe and frequent as the mass 
expands. In female patients the severity of 
the headaches may be paroxysmal and re- 
lated to the onset of menstruation. The 
headaches may be the result of pressure on 
the dura (q.v.). If the tumor becomes suf- 
ficiently large, other symptoms may appear 
as the result of pressure on the underlying 
brain. However, with those hemangiomata 
located in the vault, neurological symptoms 
and signs are most unusual, as the tendency 
is more towards external than internal ex- 
pansion. The intracranial pressure is rarely 
elevated, and the chemistry of the cerebro- 
spinal fluid remains within normal limits. 

In the case of the orbital and petrotem- 
poral lesions, however, local symptoms and 
signs appear much earlier in the history. In 
the case of the former there may be prop- 
tosis, diplopia and other visual disturb- 
ances, while the latter often produce deaf- 
ness, tinnitus and facial paresis of lower 
motor neurone type. The petrous heman- 
gioma may encroach on the external audi- 
tory meatus, and produce a mass visible at 
otoscopic examination (e.g. McKenzie, 
1939); in other cases it may involve the 
labyrinth, and result in giddiness, ataxia, 
nystagmus and other signs of vestibular 
disturbance. Such signs are unusual, how- 
ever, as the labyrinth is well protected by 
the denseness of its ossific capsule. The ap- 
pearance of unilateral middle ear deafness 
and homolateral lower motor neurone 
facial paresis, in the absence of other signs 
except perhaps slight vestibular disturb- 
ances, should suggest a petrous hemangi- 
oma as one of the possibilities, especially if 
the history is a long, but slowly progressive 
one. 
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4. ROENTGENOGRAPHIC APPEARANCES 


The first roentgenographic description of 
an osseous hemangioma was published by 
Hitzrot (1917), but no correct preoperative 
diagnosis of cranial hemangioma was made 
until Kaplan and Kanzer (1939) reported a 
case. Since then the correct diagnosis has 
been made from the roentgenographic ap- 
pearances on a number of occasions (e.g. 
Abbott, 1941; Rowbotham, 1942; Paul, 





Fic. 1. Posteroanterior roentgenogram showing the 
cranial defect (indicated by arrows) in the left 
frontal region. Note the erosion of bone and the 
delicate stippling within the eroded area. 


1946) including the author's case. The 
roentgenographic features of primary he- 
mangioma of the skull will be considered in 
some detail, as they constitute the essential 
means of diagnosis. 

Hemangiomata of the vault may be sat- 
isfactorily demonstrated in the usual pos- 
teroanterior and lateral views, while those 
occurring in the occipital and petrous bones 
require the use of the Towne-Twining posi- 
tion. Occasionally, Stenvers' position or 
Schüller's position may also be of use. 

The characteristic features are at once 
apparent on inspection of the films. There 
is a rounded area of rarefaction, usually in 
the parietal or frontal region, which has a 
peculiar (and diagnostic) “honeycomb” 
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appearance (Fig. 1 and 2). The shape of 
this area is round or oval, never serpiginous, 
although the borders of the rarefied area 
are often irregular. There is no “punched 
out" appearance, and rarely is there much 
in the way of osteosclerotic reaction in the 
surrounding bone, except perhaps in the 
pulsating types of tumor. The interstices 
between the bony trabeculae vary in size, 
and some may be quite large; these contain 





Fic. 2. Lateral view of the skull of the same patient 
showing similar appearances. Note the absence 
of reactive sclerosis, and the absence of vascular 
changes in the bone. 


"blood cysts" (q.v.). The bony fenestra- 
tions within the rarefied area are usually 
not very dense. There are no dilated vas- 
cular channels or diploic lakes in relation to 
the tumor, although occasionally its deri- 
vation from a diploic vein may be apparent 
in the films. The above features are well 
demonstrated in a roentgenogram of the 
piece of bone removed by block resection 
from the author's case (Fig. 3). A diploic 
vein can be seen entering the tumor, which 
appears to arise from it like a small shrub 
branching out from its stem. 

If the lesion is visualized in tangential 
views (Fig. 4) another characteristic feature 
is demonstrated. This is the so-called ''sun- 
ray" appearance common to all hemangi- 
omata of bone, which is produced by the 
radiating bony trabeculae. It will be noted 
that these trabeculae are arranged in a 
radial manner, tending to arise from a com- 
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mon center; this is in contrast to the ap- 
pearance of calvarial meningiomata in 
which the striations tend to be parallel with 
one another (Sosman and Putnam, 1925; 
Sosman, 
the trabeculae may sometimes be apparent 
in direct views of the tumor, although 
more often there is merely an irregularly 
fenestrated meshwork, as in Figure 3. 

The tangential views also reveal the ex- 
pansion of the calvarium which occurs. 
Erosion of the outer table alone is the com- 
, monest finding, with external expansion of 
the tumor, and preservation of the integrity 
of the inner table. This can be seen in the 
profile view of the piece of bone removed 
from the author's case (Fig. 5). As the 





Fic. 3. Roentgenogram of piece of bone removed in 
the author's case. The honeycomb appearance is 
well demonstrated, and the parent diploic vein 
can be seen entering the tumor at A. 


lesion grows, ballooning of the internal 
table occurs, and it may become eroded. 
However, intracranial expansion and de- 
struction of the internal table always lags 
far behind the changes in the external table, 
and therefore the signs and symptoms of a 
space occupying lesion are extremely un- 
usual with cranial hemangiomata. 

Another feature apparent from profile 
views of the tumor is the absence of reactive 
sclerosis or hyperostosis in relation to it. 
Here again the appearance differs from 
that of meningiomata, which commonly 
produce marked hyperostotic changes in 


1937). The radial disposition of 
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the same 


roentgenogram of 
showing the radial striation so 
characteristic of these tumors. 


Fic. 4. Tangential 


patient’s skull, 


the related portion of the cranium. 

Air studies are of little importance in 
these tumors. À normal ventricular system 
is demonstrated by pneumoencephalog- 
raphy or pneumoventriculography, and no 
displacement of the intracranial contents 
occurs. Occasionally, if the hemangioma is 
large, the introduction of air over the cor- 
tex may reveal a small dimple in the brain 
surface, where it has been indented by the 
internal expansion of the tumor. These 
special procedures are quite unnecessary 
as the appearance in the plain roentgeno- 
grams is characteristic and sufficiently di- 
agnostic on careful inspection. 

To sum up, the characteristic roentgen- 
ographic features of primary calvarial 
hemangioma may be enumerated as follows: 


IN DIRECT (EN FACE) VIEWS 


1. A circumscribed, oval, rarefied area, usually in 
the parietal or frontal regions. 





Fic. 5. Profile roentgenogram of the bone removed 
fore idle author's case. The radial striation and the 
proportionately greater erosion of the outer table 
are well seen. 


3 


. A “honeycomb” appearance within the rarefied 
area. 

3. Absence of reactive 

changes in the skull. 


sclerosis or vascular 


IN PROFILE VIEWS 


1. Radial striation, producing a “sunray’’ ap- 
pearance. 

. Erosion of the external table, with expansion 

more marked externally than internally. 

Preservation of the integrity of the inner table 

of the skull. 

4. Absence of reactive hyperostosis. 


to 


C2 


Hemangiomata in regions of the skull 
other than the vault are not so character- 
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scribed by Cushing and Eisenhardt (1929) 
and Cushing (1929). However, in the case 
of the hemangiomata, the reactive changes 
in the roof of the orbit are not so sclero- 
tic, as is the case with the meningio- 
mata. 

In the case of hemangiomata of the pet- 
rous temporal bone, erosion of the petrous 
may be seen in films taken in the Towne- 
Twining position. Usually the labyrinth is 
preserved, on account of its sheath of very 
dense bone. Trabeculation in this site is 
seldom apparent, but again, there is little 
or no reactive sclerosis in the neighboring 





ic. 6. 4, external view of the bone removed from the case described. The coronal suture is visible on the 
left, and to the right of this is the neoplasm. Note the hollows which are occupied by blood-filled cysts. B, 
intracranial aspect of the same tumor. Note the lesser expansion of the tumor on this aspect, and the larger 
size of the cystic spaces. There is obviously no attachment to the dura. 


istic in their roentgenographic appearances. 
If the lesion is well forward in the frontal 
bone, it may encroach upon the frontal 
sinus, producing deformity of its posterior 
wall, as in Rowbotham's (1942) Case 3. In 
other cases the roof of the orbit may be de- 
pressed, while in those hemangiomata aris- 
ing from the orbital plate of the frontal bone 
expansion occurs mainly at the expense of 
the intraorbital contents, resulting in prop- 
tosis and venous congestion within the eye- 
ball, and the development of unilateral 
papilledema. Such lesions, in some cases, 
may be difficult to differentiate from the 
sphenoidal meningiomata of the type de- 


bone. Lateral views of the mastoid region, 
or films taken with Stenvers’ or Schiiller’s 
projections, may sometimes reveal the 
lesion if it has encroached upon the external 
auditory meatus or is invading the mastoid 
process. 


5$. PATHOLOGY 


Macroscopically, as seen at operation, 
primary hemangioma of the calvarium ap- 
pears as a hard, blue-domed lump on the 
skull, lying beneath the pericranium, which 
can be lifted off it. Against the bluish back- 
ground of the tumor, which forms a distinct 
contrast to the white calvarium, deep red 
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blood cysts are apparent. These are dis- 
tended while the tumor is in situ, but as 
soon an the bone is removed they collapse, 
producing crater-like depressions. If one of 
these cysts is pricked, dark venous blood 
oozes out. The cysts appear to be more con- 
spicuous on the internal than on the ex- 
ternal surface of the lesion. The macro- 
scopic features are seen in Figures 6 and 7 
and in Figure 8, which shows the cross- 
sectional aspects of the tumor, constituted 
by blood-filled spaces of varying size and 
depth. These are enclosed by the bony 
trabeculae which form such a prominent 
roentgenographic feature. 
Histopathologically considered, heman- 
giomata of bone may be either of capillary 
or cavernous type. The capillary tvpe is 
rare, especially in the skull. Nearly all the 





Fic. 7. Profile view of the same tumor. 


hemangiomata of the skull that have been 
examined microscopically have proved to 
be of the cavernous variety. Tumors of 
this type (Fig. 9) consist of large blood- 
filled lacunae embedded in a connective tis- 
sue matrix: they are lined by large, flat- 
tened endothelial cells. They arise from one 
or more diploic veins, and their walls there- 
fore do not contain the muscular or elastic 
tissue components characteristic of normal 
blood vessels. The bony trabeculae are not 
of neoplastic origin, as they are continuous 
with the osseous tissue of the adjacent 
skull, and their lamellae have an orderly 
pattern (Rowbotham, 1942). The osseous 
material lies outside the fibrocellular matrix 
which encloses the endothelial-lined spaces, 
whose pattern is the resultant of simultane- 


Primary Hemangioma of the Skull 211 





Fic. 8. Cross-sectional aspect of the tumor from the 
author's case. Here both outer and inner tables 
have become eroded. The absence of reactive 
sclerosis or hyperostosis is apparent. The whole 
tumor consists of blood-filled spaces. 


ous processes of bone destruction and bone 
formation. Both osteoblasts and osteo- 
clasts are numerous in relation to the bony 
spicules, and the remodeling they produce 
is a manifestation of the reaction of the 
bone to the presence of the neoplasm. The 
amount and cellular content of the stroma 
is the most variable feature of these tumors. 
In some cases many cells may be seen, and 
occasionally “nests?” of lymphocytes are 
embedded in the stroma. Occasionally 
larger cells with vacuolated cytoplasm may 
be visible; these are the so-called "foam 
cells" and are undergoing fatty degenera- 
tion. Degenerative and necrotic changes 
mav also be apparent in the osseous matrix 





of primary 
hemangioma of the skull. The tumor consists of 
blood-filled spaces, separated by spicules of normal 
bone. The section shows one of these spaces, in 
which proliferation of the endothelial lining is 
apparent. (Hematoxylin and eosin, X 100.) 


Fic. g. Photomicrograph cavernous 
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of the older and larger tumors, which have 
outstripped their blood supply. 


Primary hemangiomata of the skull are 


always benign. No metastases have ever 
been reported, and there are no changes in 
regional lymph glands. The benign nature 
of these tumors is evident from the long 
histories of some of the cases that have 
been reported, notably those of Anspach 
(1937) and Rowbotham (1942). Histo- 
pathologic changes suggestive of malig- 
nancy have never been noted. The primary 
hemangiomata of the skull do not spread to 
involve the. underlying dura or brain, and 
lateral expansion within the calvarium oc- 
curs to a far less extent than that at right 
angles tc the bone, which is ballooned out- 
wards in the manner previously described. 


6. DIFFERENTIAL DIAGNOSIS 


Clinically, the differential diagnosis is 
that of a hard lump on the head. The im- 
portant distinctions that have to be made 
are those based on an examination of the 
plain roentgenograms of the skull. 

Frequently, a primary hemangioma of 
the skull is diagnosed as a meningioma, as 
occurred in the case reported here. This is 
the result of cursory examination of the 
roentgenograms, as the “honeycomb” ap- 
pearance is not seen in the meningiomata, 
although at. times these may produce stip- 
pled, eroded. areas. Moreover, although 
vertical striations occur in the meningio- 
mata, they tend to be parallel with one 
another, not radially disposed as in the 
hemangiomata. Again, absence of reactive 
sclerosis or hyperostosis 1s another distin- 
guishing characteristic, especially important 
in differentiating the orbitosphenoidal tu- 
mors. Also, in the case of the meningio- 
mata, erosion of the skull occurs from with- 
in out, so that the internal table is affected 
more than the external table. The presence 
of enlarged vascular channels and diploic 
lakes in relation to meningiomata - Is an- 
other differential feature. 

The presence of a ;rarefied area in the 
vault may be suggestive of the rare cranial 
cholesteatoma, or skull epidermoid. In 
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these tumors, however, there is usually a 


palpable skull defect surrounded by a bony - 


ridge, and in the roentgenograms the out- 
line of the defect is usually serpiginous, and 
heavily sclerotic. If profile views are ob- 
tained, it will be seen that erosion of the 
internal table is more marked than that in 
the external. table,: in contrast to the 
hemangiomata. There is no striation: and 


usually no honeycomb appearance, except 


in some cases where the outer table of the 
skull is partially eroded. The lesion is gen- 
érally in the teniporal region of the skull, 


and is much less frequently seen involving 


the bones of the vault. It.arises within the 
diploe, -but balloons out the inner table of 
the skull earlier and to a much greater ex- 
tent than the outer table. 

Specific or nonspecific osteomyelitis may 
produce rarefied areas in the skull, but the 
appearance is that of a diffuse mottling. 
Usually the areas are multiple, and ser- 
piginous in outline. There is no lump on 


the skull, except in the case of Parrot's: 


node, which occurs in some syphilitic in- 
fections of the skull. This 1s distinguished 
by the absence of striation, and the uniform 
density of its shadow in. the roentgeno- 
grams. 

Xanthomatosis (Schüller-Christian' s dis- 
ease) involving the skull produces rarefied 
areas in the vault, and occasionally lumps 
on the skull. However, these patches are 
commonly multiple and are clear, without 
any “honeycomb” appearance. The edges 
of the defects are clear and sharply defined, 
and the lesion could hardly be mistaken for 
primary hemangioma of the skull. 

Osteoporosis circumscripta could be con- 
fused roentgenographically with hemangi- 
oma of the skull. There are circumscribed 
areas of rarefaction in the skull, which may 
be single, and the disease involves the outer 
table first. However, there is no “‘honey- 
comb" appearance and no radial striation. 
No lump appears on the skull. The same 
applies to the fibrosing type of osteitis. 

Certain anemias may be accompanied by 
relatively localized areas of thickening in 
the skull, and the development of stria- 
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tions in the bone, when seen in profile 
views. In addition, in Cooley's anemia, 
there is an increase in the diploe, with 
thinning of the outer table. However, these 
conditions are seen only in young people, 
tend to be diffuse and bilateral in the skull, 
and there is no lump visible or palpable. 
Direct views do not demonstrate any cir- 
cumscribed areas of erosion, and a blood 
count will reveal the characteristic anemia. 

Schwartz (1939) suggests that certain 
types of osteitis fibrosa cystica may pro- 
duce a picture similar to that of hemangi- 
oma. However, the general changes in the 
skull, and the absence of a mass and of 
“honeycomb” striations, readily distin- 
guish the lesion. 

Osteomata may produce isolated lumps 
on the skull, but the roentgen appearance 
is quite different. There is a more or less 
uniform sclerosis of the lesion in profile 
view, and no striation, while direct views 
demonstrate an area of increased density 
in the skull. 

The osteolvtic type of osteogenic sar- 
coma is unusual in the skull, but may give 
rise to a localized, pulsating swelling. 
Roentgenographically, however, there is 
involvement of inner and outer tables to 
an equal extent, and marked internal, as 
well as external, expansion of the skull. 
Striation is not well marked and is irregu- 
lar, and there is no “honeycomb” appear- 
ance in the bone defect. 

A localized area of erosion in the skull 
may be produced by expansion of an intra- 
cranial hemangioma or a cirsoid aneurysm. 
However, stereoscopic views reveal that 
the erosion is occurring from within out. 
There is no diploic expansion, no striation, 
and no “honeycomb” effect. 


7. TREATMENT AND PROGNOSIS 


Primary hemangioma of the skull has 
been treated both surgically and by radio- 
therapy. 

Removal of the tumor was first at- 
tempted by Ehrmann,(1847) on the second 
case reported. The lesion was removed, but 
the patient died of postoperative menin- 
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gitis. The first case of successful removal 
with recovery of the patient was reported 
by Pilcher (1894), who excised the tumor 
piecemeal. Cushing (1923) performed a 
block resection of a primary hemangioma 
of the skull, and this has been successfully 
repeated on a number of occasions since, 
including the present case. Block resection 
removes the tumor intact, and obviates the 
serious risk of hemorrhage which is present 
when a direct attack is made upon the 
lesion. The cranial defect may be easily re- 
stored with a bone graft from the tibia, or 
better, from the internal table of the ilium. 

In view of the relative ease and success 
of the surgical method, irradiation is sel- 
dom necessary, except in the case of the 
petrous hemangiomata. Here deep roent- 
gen therapy (McKenzie, 1939) or radium 
(Irgens, 1939) may be employed. Some of 
the deep-seated orbital hemangiomata are 
also suitable for radiation therapy, al- 
though special surgical techniques (e.g. 
Paul, 1946) may facilitate their removal. 

The prognosis with surgical removal by 
block resection is uniformly good. The out- 
look with radiation therapy is slightly less 
favorable. Without treatment the tumor 
proves fatal after a long period, as it en- 
croaches on the intracranial contents, or 
may become necrotic, and ulcerate the skin. 
With the petrous and orbital hemangiomata 
the prognosis is always more grave, in view 
of the local loss of function that occurs. Tu- 
mors in these sites are more rapidly fatal 
than those in the vault, although, again, 
the history is usually relatively long. 


CASE REPORT 


R. H. (M6970), female, a Bible student, aged 
twenty-eight, was admitted to the Royal 
Prince Alfred Hospital on February 18, 1946, 
complaining of a lump on her head, which had 
been present for two years. For six months she 
had had headaches, which had become worse 
recently. She had difficulty in concentrating on 
her studies, but no other symptoms except 
some menstrual irregularity. The lump had 
been slowly increasing in size. While at school 
she had been struck on the head with a hockey 
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stick in the region concerned. Her previous 
health had been good. 

On examination a hard, immobile lump was 
apparent in the left frontoparietal region. 
Measuring 2.5 by 3.5 by 1.5 cm., it was not 
tender, and did not pulsate. The scalp was 
movable over it, and there were no dilated 
vessels apparent over the lump. Complete 
general and neurological examination revealed 
no abnormalities. Blood count was normal. 
Lumbar puncture revealed normal cerebro- 
spinal fluid at a pressure of 100 mm. of water. 

Roentgenographic Examination. Posteroante- 
rior and lateral plain roentgenograms of the 
skull were taken, and the following report was 
tendered: “There is a circular defect in the left 
frontal bone just anterior to the coronal suture. 
This has the typical stippled appearance of men- 
ingioma." However, careful inspection of the 
films revealed that the appearance of the lesion 
was not typical of meningioma, and tangential 
rays demonstrated an intradiploic lesion. with 
radial striations. Pneumoencephalography re- 
vealed no intracranial disturbance as a result of 
the lesion, which was growing externally rather 
than internally. 

Operation. With intratracheal ether as an- 
esthetic, a left frontal flap was formed in the 
scalp, and the bluish dome of the tumor exposed. 
It was found to be subpericranial, and the peri- 
cranium was easily separated from the tumor. 
Four burr holes were introduced in the bone at 
the angles of a § cm. square enclosing the 
tumor, and united with Gigli saw cuts. The 

iock of bone so delineated was easily lifted out, 
there being no attachment to the dura. There 
was a small dimple in the dura and brain about 
O.5 cm. deep beneath the tumor, but this soon 
filled up after its removal. A flap of bone the 
size of the cranial defect was then prepared 
from the internal surface of the right ilium, and 
fixed in place in the skull, with catgut sutures. 
The scalp tissues were approximated in two 
layers in the usual way. . 

Following the operation the patient had an 
uneventful recovery, and was discharged on the 
eighteenth postoperative day with both the 
scalp and iliac wounds healing well, and the 
bone graft firmly in place. Since then she has 
been well, and free from headaches. 

Pathologically the tumor was found to be a 
primary cavernous hemangioma of the left 
frontal bone. 


Thanks are due to Mr. R. A. Money, Honorary 
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Neurosurgeon at the Royal Prince Alfred Hospital, 
Sydney, for permission to report the case; and to 
Mr. S. Woodward-Smith, of the Department of 
Medical Artistry, University of Sydney, who is 
responsible for the photographic reproductions. 


9. SUMMARY AND CONCLUSIONS 


I. The general incidence of hemangioma 
of bone is 0.7 per cent of osseous neoplasms. 

2. The general incidence of primary 
hemangioma of the skull is o.2 per cent of 
osseous neoplasms, and 10 per cent of 
primary benign neoplasms of the skull. 

3. Primary hemangioma of the skull is 
most frequent in the fourth decade, few 
cases being recorded before the thirtieth 
year. 

4. Primary hemangioma of the skull is 
three times as common in females as in 
males. 

5. The parietal bones are most fre- 
quently involved, and then the frontal 
bones. 

6. The diagnosis of these tumors depends 
upon recognition of the characteristic 
roentgenological features, which are dis- 
cussed. 

7. The pathology of primary hemangi- 
oma of the skull is described. Nearly all 
cases are cavernous hemangiomata. The 
tumor is benign always. 

8. The differential diagnosis is discussed. 

9. Treatment may be surgical or by 
radiation therapy. Block resection, and re- 
placement of the resulting defect by a 
tibial or iliac bone graft, is the preferable 
method of treatment in calvarial tumors. 
Irradiation is best employed for the petrous 
hemangiomata. 

IO. A case of primary hemangioma of 
the frontal bone is reported, with the 
roentgenographic findings, and treatment 
by block resection and replacement by 
iliac graft. 


Department of Surgery 
University of Sydney 
Sydney, Australia 
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CONVOLUTIONAL MARKINGS IN THE 
SKULL ROENTGENOGRAMS OF 
PATIENTS WITH HEADACHE* 


By LEO M. DAVIDOFF, M.D., and HARVEY GASS, M.D. 


NEW YORK, NEW YORK 


REAS of diminished thickness of the 

calvarium appearing like digitations 
on the roentgenogram of the skull are fre- 
quently observed, and are commonly re- 
ferred to as convolutional markings. They 
* are believed to be due to the impressions of 
the cerebral convolutions on the inner table 
of the skull and are usually seen in the first 
two decades of life during the period of 
greatest growth of the brain. They first ap- 
pear toward the end of the first year of life 
(Davidoff,! 1936) when the fontanelles and 
sutures begin to close, and then increase in 
prominence up to about seven years of age. 
Thev then are quite evident until about 
fourteen vears of age, become less marked 
for a few vears and increase somewhat dur- 
ing later adolescence. They are generally 
believed to be uncommon during adult life 
except when seen, along with atrophy of 
the sella turcica, as an indication of in- 
creased intracranial pressure. 

In reading the roentgenograms of the 
skull taken routinely upon patients ad- 
mitted to the Headache Clinic at Monte- 
fore Hospital, convolutional markings 
were encountered with seemingly unusual 
frequency. In adult patients suffering from 
recently developed headaches the possibil- 
ity that the presence of such markings 
might be reflecting increased intracranial 
pressure from brain tumor was of some 
concern. In addition the etiological sig- 
nificance that a high incidence of convolu- 
tional markings might have for the head- 
ache problem in general further warranted 
investigation. Information available in the 
literature regarding the incidence of digital 
markings in the normal adult individual or 
in patients suffering from headache is 


meager. Accordingly the present study was 
undertaken. 

One hundred consecutive roentgen ex- 
aminations of the skull made on patients 
from the Headache Clinic were sorted as to 
age and sex. A control group of skull 
roentgenograms from another 100 com- 
pletely healthy subjects who did not sufter 
from headache were then made to match 
the age (by five year groups) and sex distri- 
bution of the headache patients. All the 
films were then studied for the presence 
of convolutional markings. When present 
these were graded from I to 4, 1 indicating 
minimal digital impressions on the inner 
table of the skull regardless of locality and 
4 indicating maximal markings (Fig. 1). 
Upon subsequent investigation and follow- 
up examinations a diagnosis of organic 
neurological disease compatible with in- 
creased intracranial pressure was not made 
on any of the headache patients who had 
convolutional markings. 

RESULTS 

Two points of considerable value were 
immediately evident upon reviewing our 
figures, namely: (1) convolutional markings 
are quite commonly present in adults (45 
to 46 per cent); and (2) they occur just as 
frequently in healthy adults without head- 
aches as they do in adults who are healthy 
except for headaches. 

Table 1 indicates the distribution of con- 
volutional markings in each group as a 
whole. In view of the approximate equality 
of the total number of patients in each 
group who showed markings, the difference 
between the number of patients showing 
only 1 and those showing 2 degrees of 


* From the Department of Neurological Surgery, Montefiore Hospital and College of Physicians and Surgeons, Columbia University, 
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Fic. 1. Convolutional markings in adults graded from 1 to 4. (4) grade 1, female, aged thirty-five; (B) grade 


a 


nine, 


markings in the two groups is probably of 
no clinical significance. Thus the markings 
in roughly a third of all subjects in each 
group were only slight in degree (grade 1 


TABLE I 


INCIDENCE OF CONVOLUTIONAL MARKINGS IN 
ENTIRE SERIES 


Degree of Convolu- | | 











. I 2 2 Total 
tional Markings J 4 
3 | | 
Headache patients t7 | 19 | 10 2 46 
Normal controls 27 9| 8 I 45 
Total 44 26 I8 1 91 





2, male, aged thirty-nine; (C) grade 3, female, aged twenty-three; (C) grade 4, female, aged twenty- 


or 2). About 1o per cent of each group 
showed moderate to marked digital im- 
pressions (grade 3 or 4). 

In Table 11 convolutional markings ap- 
pearing in each group are classified by age 
and sex. The age and sex distribution of 
the 100 patients originally used does not 
show an even spread in each five or even 
ten year age group. The incidence of con- 
volutional markings is therefore represented 
in each age group and in each sex by the 
percentage of the total number of patients 
of that sex in a given age group who showed 
markings. A ten year age grouping was 
used arbitrarily for simplicity. This distri- 
bution is also demonstrated graphically in 
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Taste II 
DISTRIBUTION IN EACH GROUP BY AGE AND SEX 
ee of the Headache Patients with | Normal Controls with 
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Figure 2. Although there are some differ- 
ences between the normal and headache 
groups when graphed according to sex, the 
age distribution of patients with convolu- 
tional markings when sex is disregarded 1s 
very similar. Markings are most frequent 
in each of these adult groups in the third, 
fourth and fifth decades of life, being pre- 
sent in about half of all such patients. 
In the sixth decade the incidence falls off 
rapidly, and no markings were noted in 3 
female patients in each group over sixty 
years of age. The difference between the 
curves for males may be more apparent 
than real inasmuch as the high percentage 
of markings in headache males in the forty- 
one to fifty year group compared to the 
absence of markings in this age group in 
the controls is based in each instance on 
the examination of only 3 subjects in that 
particular age group. The chief difference 
between the curves for females is the 
higher incidence of markings in the control 
twenty-one to thirty year age group. 


When the subjects in both the headache 


and the control groups who show convolu- 
tional markings are classified together as a 
unit by sex and age, as in Table 111, certain 
consistent differences in sex incidence are 
apparent. These are graphically demon- 
strated in Figure 3 where it is noted that 
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Fic. 2. Age and sex distribution of convolutional 
markings in each group. 
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and at a much lower level. Fic. 3. Age and sex distribution of convolutional 
In Table tv convolutional markings are markings in both groups combined. 
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Fi IG. 4. Age and sex distribution of mild (grades r and 2) and moderate to marked (grades 3 and 4) vel 
` tional markings in the combined headache and normal groups. 
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classified by degree according to age and 
sex in the headache and the control groups. 
In Figure 4 the incidence of slight convolu- 





tional markings (1 or 2 degrees) in both 
headache and control subjects is graphed 
by age and sex, and is compared with a 
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similar graph for patients of both groups 
having moderate to severe markings (3 or 
4 degrees). It is apparent from this that the 
female sex predominance of markings exists 
regardless of the degree of convolutional 
markings. It is also evident that slight de- 
grees of markings are likely to be present 
in about half of the subjects unclassified by 
sex in each of the third, fourth or fifth dec- 
ades of life. The incidence of moderate or 
severe degrees of markings is much less but 
is also highest in the third, fourth and fifth 
decades of life than later on and occurs in 
about 15 per cent of all patients in these 
age groups. 
COMMENT 

Opinions expressed in the literature have 
varied concerning the significance of con- 
volutional markings in the adult. Although 
many authors? have more recently recog- 
nized their occasional occurrence without 
pathological significance in the normal 
adult, not a few? view their presence with 
apprehension if not with pathognomonic 
indication of increased intracranial pres- 
sure. Statistical estimates of the incidence 
of digital impressions in adults not suffering 
from increased intracranial pressure have 
been found in only two reports in the avail- 
able literature. Guardabassi and Salsano? 
state that they may occur in 20 per cent of 
normal skulls. Perhaps the most extensive 
analysis of convolutional markings in the 
adult has been made by Ritter? who ex- 
amined for digital impressions the skull 
roentgenograms of 1,058 patients none of 
whom could have been suspected of having 
increased intracranial pressure. He stated 
that convolutional markings were scarcely 
ever encountered in patients over fifty 
years of age. He also noted that females had 
a greater incidence in comparable ages than 
males. There was no relationship noted by 
him between their incidence and the thick- 
ness of skulls. Between the ages of twenty 
and thirty-nine about 11 per cent of males 
and about 24 per cent of females in his 
group showed markings. Over the age of 
fifty they were present in about 3 per cent 
of males. 


Leo M. Davidoff and Harvey Gass 


MARCH, 1949 


The results of our investigation indicate 
that they may be found without pathologi- 
cal significance with even greater frequency 
than mentioned by these authors, namely 
as high as in 45 per cent of all subjects, or 
in at least half of all females from the third 
through the fifth decades of life. In such 
rates of frequency, they are present in only 
slight degrees of intensity, but more severe 
manifestations may occur without signifi- 
cance in fully r5 per cent of all subjects in 
these age groups and especially in females. 

There is no indication, moreover, that. 
convolutional markings are more frequent 
than normal in patients suffering from 
headache in the absence of other evidence 
of increased intracranial pressure. Thus, 
the isolated appearance of convolutional 
markings in patients suffering from re- 
cently acquired headache without confirm- 
atory positive clinical evidence of increased 
intracranial pressure need not necessarily 
be viewed with alarm, unless, of course, 
definite atrophy of the sella turcica ac- 
companies it. In none of the headache or 
control patients could such atrophy be 
demonstrated. 


CONCLUSIONS 


1. Convolutional markings in skull 
roentgenograms are not seen more fre- 
quently in patients suffering from headache 
without other evidence of increased intra- 
cranial pressure than in healthy control 
subjects without headache. 

2. Convolutional markings may occur in 
individuals in their third, fourth or fifth dec- 
ades of life to a slight degree without path- 
ological significance in half the skull roent- 
genograms taken in females and in a third 
of those taken in males. More severe mark- 
ings may be present without significance in 
about 15 per cent of skull roentgenograms 
taken in all patients in these age groups. 

3. Slight degrees of convolutional mark- 
ings may occur even in the sixth decade of 
life in nearly 20 per cent of all skull roent- 
genograms without pathological signifi- 
cance. 

4. Convolutional markings in the adult 
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occur more frequentlv in the female than f) 
in the male. 


Montefiore Hospital 
New York 67, N. Y. g) 
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A PRACTICAL SERIALOGRAPH FOR INTRA- 
CRANIAL ANGIOGRAPHY* 


By SOLOMON FINEMAN, M.D., M.A.f 
Montefiore Hospital 
NEW YORK, NEW YORK 


TURRIS. angiography is rap- 
idly assuming a most important role in 
the diagnosis of intracranial disease. In past 
years the main drawback to the populariza- 
tion of this procedure was in the use of 
thorotrast, a radioactive colloidal solution 
of thorium dioxide which is retained 
permanently in the reticulo-endothelial 
system of the patient and which also has 
been shown by Ekstróm and Lindgren? to 
produce cerebral injuries in many cases. 
The substitution by Gross® of diodrast for 
thorotrast as the opaque medium for 
visualization of the intracranial vasculature 
has removed that drawback to this valuable 
diagnostic procedure now widely used. 

Intracranial angiography, because of 
the great wealth of information which it 
furnishes in many intracranial lesions, has 
now become an indispensable diagnostic 
procedure in the diagnosis of such lesions. 
At Montefiore Hospital this procedure has 
been carried out 148 times during the past 
fourteen months by combined teams from 
the departments of roentgenology and 
neurosurgery.1 

To facilitate and to meet the roentgen 
requirements of this procedure, I have 
designed a serialographic device which has 
been in frequent use at the hospital for the 
past fourteen months. This device has 
proved practical and simple to operate. 

Since construction of the device is 
simple and since it can be built inex- 
pensively by the carpenter shop of any 
hospital, it was thought worth while to 
describe the construction and operation of 
this device. 

Cerebral arteriography was first de- 


i Dr. Leo M. Davidoff, Chief, Division of Neurosurgery, 
Montefiore Hospital. 


scribed by Egas Moniz? in 1927. In 1934 het 
published a monograph on cerebral angiog- 
raphy in which he described the normal 
distribution and appearance of the intra- 
cranial blood vessels, the diagnosis of 
cerebral tumors as depicted by the patho- , 
logic vascularization of tumors, the local- 
ization of cerebral tumors by displacement 
of cerebral vessels, the direct visualization 
of cerebral aneurysms and angiomas, as 
well as studies on brain abscesses and con- 
genital hydrocephalus. 

Since then a considerable European and 
American literature has grown up on the 
subject of intracranial arteriography and 
angiography which repeatedly stresses the 
indispensability of the procedure in the 
diagnosis of intracranial lesions. 

The importance of intracranial angiog- 
raphy has become widely accepted and it is 
now being introduced in many institutions. 

Intracranial angiography presents, how- 
ever, a number of technical difficulties 
which must be mastered in order to derive 
the greatest amount of clinical information 
from the procedure. 


TECHNIQUE OF INTRACRANIAL 
ANGIOGRAPHY 


Introduction of the opaque medium into 
the intracranial circulation may be ac- 
complished under direct vision after surgi- 
cal exposure of the carotid, vertebral or 
subclavian arteries, or by surgical exposure 
of the radial artery and introduction of a 
urethral catheter through the radial artery 
into the vertebral artery (Radner!) or by 
percutaneous injection of the opaque me- 
dium into the vertebral or common carotid 
arteries. 

Both methods of preparation of the 


* Shown in an exhibit at the Forty-ninth Annual Meeting, American Roentgen Ray Society, Chicago, Ill., Sept. 14-17, 1948, and 
presented before the New York Roentgen Society, March 21, 1949. 
f Attending Roentgenologist, Montefiore Hospital, New York City. 
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patient for the injection of the opaque 
medium, as well as roentgenography of 
the intracranial vascular system during the 
very few seconds that the vessels remain 
opacified present several problems: 

1. In those cases in which the per- 
cutaneous injection method fails for one 
reason or another, the patient must be 
taken to the operating room, where the in- 
cision and introduction of the needle can 
be carried out by the neurosurgeon with 
the necessary sterile precautions. 

2. The patient must then be moved back 
to the roentgen department and roentgeno- 
graphed without removal from the stretcher 
and without contamination of the opera- 
tive field. 

3. Lateral and anteroposterior angio- 
grams must then be obtained while the 
patient remains in the supine position with 
the head in the normal position and without 
the necessity of turning the patient's head 
to either side, for the lateral roentgeno- 
grams. Efforts to obtain a true lateral view 
of the skull with the patient lving in the 
supine position on the conventional roent- 
gen table, propped up with pillows under 
one shoulder, are usually not successful 
and are most uncomfortable for the pa- 
tient. 

There is great danger of contaminating 
the operative field during the effort to ro- 
tate the patient for the roentgenographic 
examination in this position. 

4. There is also the great likelihood of 
dislodging the needle from the artery during 
this maneuver, particularly when the per- 
cutaneous method is employed. 

5. Stereoscopic anteroposterior and lat- 
eral views are most desirable and should be 
obtained, if possible, since stereoscopic 
views are invaluable in the study of the 
abnormalities of the intracranial vascula- 
ture, produced by many of the mtracranial 
lesions. 

6. The examination of the mtracranial 
vasculature should not be limited to the 
arteriographic phase but should include 
phlebograms of the superficial and deep 
intracranial veins, or so-called phlebo- 
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grams of the first and second phase. 

7. The neurosurgeon and the roentgen 
technician must be protected from the 
direct roentgen-ray beam and scattered 
roentgen radiation. 

8. The device must be solidly constructed 
and not subject to undue vibration during 
the rapid removal and replacement of the 
exposed cassettes. 

g. Construction of the device must be 
inexpensive and its operation fairly simple. 


REVIEW OF THE LITERATURE ON DEVICES 
FOR ARTERIOGRAPHY AND ANGIOGRAPHY 

Review of the literature on intracranial 
arteriography and angiography reveals the 
employment of a number of devices for 
this type of work. 

Egas Moniz? (1933) made use of the 
Caldas carousel. This is essentially a rotat- 
ing round table with a lead covering in 
which there is an opening for the successive 
introduction of each of six cassettes. Ín 
this way he was able to obtain six roent- 
genograms in six or seven reconds. 

Later, as reported by Sanchez-Perez," 
Egas Moniz used an "'escomoteador," 
which is a box with an aluminum lid in 
which are placed three cassettes, containing 
roentgen films separated from each other 
by lead plates. 

Rencz? (1936) constructed a stereoroent- 
genographic device in which he used two 
roentgen tubes operated simultaneously, 
with which he could obtain a stereoscopic 
pair of films during the arterial phase of 
the intracranial circulation. He called his 
device the stereo-arteriograph. 

Dyes’ (1941) devised an assembly for 
simultaneous roentgenography of the skull 
in the anteroposterior and lateral positions 
by using two roentgen tubes and two trans- 
formers. 

Sanchez-Perez!? (1943) designed a port- 
able cranial seriograph, consisting of a box 
which holds three 10 by 12 inch cassettes, 
which are successively elevated into posi- 
tion beneath a Lysholm grid by vertical 
steel springs. The unexposed films are pro- 
tected by interposed sheets of lead. 
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Holm’ (1944), with the aid of a grant 
from the Rockefeller Foundation, devised 
a '"cinematograph," 
able to expose eight to sixteen frames per 
second. 

None of the above mentioned devices 
completely fulfills the practical features 
desirable in the practice of intracranial 
angiography. 

Holm’ writes with reference to his cine- 
matograph that the technical difficulties 
in making the apparatus have been enor- 
mous and that not all of them have yet 
been solved. The greatest is the inability 
to secure sufficiently clear pictures. The 
reproductions are clear only within a cen- 
tral zone, 15 cm. in diameter. There are 
always details of interest outside this cen- 
tral zone which therefore are not repro- 
duced with sufficient clarity. He states that 
he has recorded saccular aneurysms of the 
carotid artery, which on ordinary films 
were approximately pea-sized but which 
could not be definitely diagnosed on the 
cinematographic film due to lack of clarity. 

The other above mentioned devices do 
not provide for or do not include one or 
more of the practical and desirable features 
previously discussed; namely, protection 
of the neurosurgeon and roentgen tech- 
nician from roentgen radiation, difficulty 
in positioning the patient for roentgeno- 
graphy, with the attendant.danger of con- 
tamination of the operative field, difficulty 
or inconvenience in obtaining both antero- 
posterior and lateral views of the. skull, 


lack of provision for obtaining stereoscopic. 
views and lack of provision for roentgeno- . 


graphy during the arterial as well as:during 
the venous phases of the intracranial vas- 
cular circulation. 

A device for intracranial. angiography 
which incorporates the above mentioned 


desirable features 1s not available at this: 
time commercially. A combination serialo- 
graph-table-stretcher device was designed, | 


therefore, by the writer, which has been 
functioning satisfactorily and which has 
been in frequent use for the past fourteen 
months at Montefiore Hospital: 


Solomon Fineman 


with which he was 
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The device can be built very inexpen- 
sively and its construction is as follows: 


CONSTRUCTION OF SERIALOGRAPH 


The apparatus consists of two. parts: an 
auxiliary mobile table (Fig. 1); the serialo- 


graphic assembly (Fig. 2). 


The table is of very simple sturdy design, 
employing standard lumber in its construction. 
It is so mounted on the mobile iron pipe frame 
that it can be lifted and locked in a raised posi- 
tion when it is to be moved, or quickly lowered 
to the floor at rest. A sliding shelf (3) can be 
pulled out to extend the table top at its head. 
A deep foam-rubber mattress (4) rests on the 
table top; a smaller pillow (5) of the same mate- 
rial is used to support the patient's head when 
the head shelf 1s extended. 

The table (Fig. 6) is elevated by foot pressure 
against the long wooden plank pedal lever (6) 
which by means of link rods ($) actuates a pair 
of auxiliary plank levers (7) which bear against 
the undersurface of the table top to lift it up- 
ward. The table is maintained in a raised posi- 
tion by the construction (Fig. 5) built into its 
underside. The table is lifted by levers (6) and 
(7) working in conjunction; while the foot is 
still bearing down on pedal lever (6), handle 
(9) is pushed in, causing the cleats at all four 
corners to move outward, coming to rest on 
top of the iron frame. The elevated table is 
thus supported firmly on the cleats which in 
turn rest upon the frame. To lower the table, 
pedal lever (6) is stepped upon, handle (9) 
pulled out to withdraw the cleats, allowing the 
table to be gently lowered, guided by foot 
pressure against the pedal. The patient can 


:thus be transported, on, this combination 


strétcher-table, from the operating room to the 
roentgen department. 

The mobile serialograph itself is positioned 
against the table. The platform (zo) on which 
the patient's head is to rest can be raised or 
lowered by crank (z7) to accommodate ana- 
tomical variations, and to facilitate various 
roentgenographic techniques. The platform is 
cranked to the desired height, the extendable 
head shelf (3) on the table is slid back, pillow 
(5) removed, and the patient's head allowed to 
rest upon the platform. The table and serialo- 
graph are now locked together by long threaded 
rods (72) on both sides of the serialograph base, 
which fit into slotted plates (73) on the table 
legs. The wing-nuts on the threaded rods are 
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Fic. 1. Side view of table-stretcher combination. 
Fic. 2. Side view of serialograph. 
Fic. 3. Back view of serialograph. 


now tightened, making the table and serialo- 
graph virtually a single rigid unit. 

The Serialograph (Fig. 2, 3, 4). The base con- 
sists of two wooden boxes, one of which (74) 
nests within the other (75). This inner box can 
be raised or lowered within a range of approxi- 


mately 12 inches by a screw-jack mounted 
within the outer box, operated by crank (77). 

On top of this base assembly rests the serialo- 
graph proper, comprising two identical cas- 
sette tunnels (76) constructed of three-ply 
lead-lined rayboard (except for the platform 
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Fic. 4. Diagram of table-stretcher-serialograph combination. 
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No. 10 through which radiation must freely 
pass). These tunnels are mounted at right 
angles to each other. At the back of each of 
them there is mounted a beveledged board 
(77) which fits tongue-and-groove fashion into 
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drawn out to tilt the serialograph forward (it is 
hinged at the front) providing desirable angu- 
lation for vertical beam anteroposterior head 
roentgenography (Fig. 9). 

Cassette Tunnel. Figures 7 and 8 are detailed 
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Fic. 5. Diagram to show table elevating mechanism. 
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Fic. 6. Diagram to show table elevating mechanism. 


a mating bevelled channel (78) in the base- 
board. This sliding arrangement permits the 
serialograph to be moved toward or away from 
the table to accommodate patients of various 
statures. A second tongue-and-groove fitting 
(79) on a second board (directly beneath) lies 
at right angles to the first one, thus permitting 
a wide range of lateral and longitudinal shift. 
The combination of these two movements 
affords ample flexibility for positioning the 
serialograph. A wooden wedge (20) can be 


views of the cassette-changing mechanism 
of the serialographic assembly. The tunnel is 
deep enough inside to accommodate three 
standard 10 by 12 inch cassettes, stacked on 
top of each other. Cassettes No. 1 and 2 are 
fitted with 1/32 inch thick lead trays to stop 
roentgen radiation from reaching the cassette 
beneath. Each cassette is wrapped with a tape 
of 2 inch gauze, forming a handle for pulling 
the cassettes out of the tunnel during serialo- 
graphy. These tapes are either numbered in 
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sequence, or they may be color-coded for quick 
identification. At Montefiore Hospital the 
order is red, white and blue—an easily re- 
membered sequence. 

Sliding in angle channels (27) on either side 
which bring it directly against the underside of 
the top of the cassette tunnel is a Lysholm 
grid (22). These channels are designed to 
accommodate the grid in either its long (12 
inch or short (10 inch) dimension. For lateral 
roentgenography done with a horizontal roent- 
gen-ray beam the grid is inserted the long way. 
For anteroposterior roentgenography, how- 
ever, the serialograph is angled to tilt the head 
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a simple cassette-lifting mechanism (Fig. 8) 1s 
employed. Heavy rods (about 3/16 inch diame- 
ter) (a pair each for cassettes No. 2 and 3) bent 
into long flat "U" shapes (23) are used to 
bring the cassettes in turn against the Lysholm 
grid for serial exposure. The first cassette Is In 
this position at the outset, since it lies on top of 
the stack of cassettes. When the first cassette 
has been exposed and pulled out of the tunnel, 
the one underneath is quickly lifted into the 
position just vacated, by thrusting forward the 
handle (24). The bent rods extend through the 
side of the tunnel, terminating in loops which 
fit into holes at either end of the handle (25). 


Fic. 7. Diagram to show curtain elevating construction and cassette tunnels. 


forward, and since the platform, grid, and cas- 
settes are in parallel relationship, the vertical 
lead strips of the grid (which run longitudinally 
in the 12 inch dimension in some of the grids) 
would also be angled, resulting in a partial cut- 
off of the roentgen-ray beam. In anteroposterior 
roentgenography, therefore, when using a grid 
in which the lead strips run longitudinally (in 
the 12 inch dimension) the grid is inserted in 
its shorter dimension so that no cutoff effect is 
encountered. The detail view of the channels 
in Figure 84 shows how the grid is held in either 
position. Since the channels are made of light 
aluminum, the filtration of that part of them 
which extends under the grid is negligible. The 
inherent springiness of the metal presses the 
grid close to the underside of the platform, and 
keeps the grid from shifting when placed cross- 
wise. 

To reduce object-film distance to a minimum 


As the handle is thrust back it causes these 
loops to turn, exerting a cranking action which 
rotates the rods inside. The depth of the legs 
of the “U” shape is such that when the rods are 
rotated to vertical, they lift the cassette the 
exact distance required to meet the Lysholm 
grid. Obviously the rods for cassette No. 2 are 
bent to a shallower “U” than those for cassette 
No. 3 (since both cassettes No. 2 and 3 are 
lifted for the second film of the series). Thus 
the bends in rods No. 3 will be deeper than those 
in rod No. 2 by the thickness of one cassette. 

This mechanism is duplicated in both cas- 
sette tunnels. Covering the entrance to both 
tunnels are closure flaps (26) of heavy lead 
rubber which prevent the escape of stray radia- 
tion. The lead rubber, while flexible enough to 
“give” to a cassette as it is pulled out, is at the 
same time springy enough to snap back into 
protective position after its passage. 
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Fic. 8. Diagram to show cassette lifting mechanism. 
Fic. 84. Diagrams to show channel construction for positioning of grid lengthwise or crosswise. 


Fic. 9. Diagram -to show use of cassette tunnels for anteroposterior and lateral angiography. 
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Fic. 10. Diagram to show head angulating and head lowering mechanisms for 
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Fic. 11. Diagram to show lead aprons in place for protection of neurosurgeon and roentgen technicians. 
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Protection for the Neurosurgeon. The neuro- 
surgeon working at the front and the technician 
at the back of the serialograph are both pro- 
tected against radiation by lead rubber curtains 
suspended adjustably as follows: a vertical 
mast (27) constructed of iron pipe is pivoted at 
its lower end (28) so that it may be swung 





Fic. 1 


2. Diagram to show clamp for head 
support. 


radially and locked by knob (29) at any angula- 

tion within the range of movement permitted 
within the bracket (30). The purpose of this 
movement is to permit the curtain (37) to be 
moved forward or backward to accommodate 
differences in the conformation of patients. 
Passing through a “T” elbow at the top of the 
column is a horizontal member (32) which 
serves to support at either end a pair of pul- 
leys (33). Hung from these pulleys is a rod (34). 
Hung from the rod by metal hooks (35) is the 
lead rubber curtain (37) which can be lowered 
or raised as its supporting steel strand cable is 
wound or unwound on winch (36) rotated by a 
worm-and-gear mechanism. This flexibility of 
adjustment permits the utmost precision in 
the placement of the curtain, viz.: 

a. Positioning in the vertical plane by swing- 
ing mast (27) forward or backward. 

b. Lateral shift by sliding the curtain left or 
right on its supporting hooks on the hori- 
zontal arm. 

c. Final adjustment to the neck of the pa- 
tient by the winch (36). This last adjust- 
ment can be made with such delicacy that 
the arched neck opening can be brought 
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beneath the patient's chin without con- 
taminating the operating field. Recom- 
mended procedure (once the apparatus 
has been set up and the patient's head is 
resting on the platform) is to move the 
curtain upward out of the zone of opera- 
tion so that the neurosurgeon may have a 
clear field for his work until everything is 
in order: the position of the needle 
checked, and the saline or glucose in- 
jected to demonstrate the patency of the 
needle. When these final checks have been 
completed, the curtain is lowered until it 
touches, but does not press against the 
patient's neck. A lead-rubber sheet is" 
then placed over the upper part of the 
patient's chest so that it overlaps the 
curtain. In this manner the neurosurgeon 
receives optimum protection against scat- 
tered radiation, a consideration of great 
importance in view of the proximity in 
which he must perforce operate. 

Protection for the Technician. A second verti- 
cal mast (57) is mounted so that it can slide 
within the larger diameter pipe sleeve (38) and 
be locked by set-screw knob (30) at any neces- 
sary height. A horizontal arm (40) passes 
through the “T” at its upper end. Suspended by 
bent hooks (27) from this cross bar is a lead rub- 
ber curtain (22). A ledge (45) follows the back 
edges of both cassette tunnels. It serves to sup- 
port the lead rubber closure flaps (26) which 
cover the entrance to the tunnels. These flaps 
extend to the top of the ledges, and are fastened 
to them by screwed-on strips of wood. By ad- 
justing the height of the horizontal arm (40) 
and moving the curtain laterally, the curtain 
can be positioned so that it fits snugly behind 
the ledges (23) at both bottom and side, pro- 
viding an overlap which prevents radiation 
from reaching the technician who works be- 
hind it. Further confinement of radiation is 
achieved by a lead-lined rayboard (44) which 
is hung on the back of the cassette tunnel in 
the vertical position. 

Vertical or Lateral Beam | Roentgenography 
(Fig. 9, 10). A unique advantage of the serialo- 
graph described is the facility provided for 
either vertical or lateral roentgenography 
without having to move the patient. Since both 
legs of the device are identical, it can be shifted 
to either position (a) or (4) by sliding the tongue 
board at the back of either leg into the mating 
channel on the supporting board. Tilting action 
provided by wedge (20) together with the rising 
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and falling head platform (70) permits the 
head to be placed at any desired elevation and 
angulation. 

A chin support to maintain immobility (Fig. 
12) clamps on top of the lead-lined rayboard 
(24). This device is a simple “U” clamp with a 
thumb screw (45). A horizontal rod extends 
horizontally from this clamp. A two-way sliding 
collar (47) has holes drilled through it at right 
angles so that the horizontal rod and the verti- 
cal rod may be adjusted independently for 
position by set screws which lock travel in 
either direction. At the lower end of the vertical 
rod is a saddle (46) which embraces the pa- 
tient's chin, maintaining the head immobile 
during roentgenography. 


TECHNIQUE OF SERIALOGRAPHIC 
ANGIOGRAPHY 


At Montefiore Hospital intracranial an- 
giography is carried out almost routinely 
in those cases in which an intracranial 
operative lesion is diagnosed clinically, 
whenever the lesion can be lateralized 
clinically, by electroencephalography or by 


routine stereoscopic roentgenographv of 


the skull. The following procedure 1s em- 
ployed: 

The ambulatory patient is placed in the 
supine position on the serialographic table. 
If non-ambulatory he is brought to the 
roentgen department on the stretcher por- 
tion of the serialographic device. 

This stretcher portion is wheeled into 
position under the cross-arm of the roent- 
gen tube stand and is converted into a 
fixed roentgen table by lowering the table 
to the floor, after withdrawal of the sup- 
porting cleats as previously described. At 
this point, the patient’s head 1s momen- 
tarily supported by an attendant, the head- 
rest of the stretcher is pushed into place 
under the stretcher top and the serialo- 
graphic section of the device is wheeled 
into place and is locked securely to the 
table, thus forming a single immobile 
roentgenographic unit. 

The relative positions of the roentgen 
tube stand, cross-arm and roentgen tube 
and serialograph are then so adjusted that 
it will be possible later to roentgenograph 
the skull of the patient both laterally and 
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anteroposteriorly without changing the 
position of the patient's head, by merely 
swinging the tube and cross-arm from one 
position to the other and by sliding the 
serialograph cassette tunnels into proper 
position. 

After the serialograph has been placed in 
position, the protective leaded aprons are 
hung from the cross-arms (Fig. 4, 40 and 


32) and are adjusted for protection of the 


technician and neurosurgeon. 

The winch (Fig. 4, 36) for lowering the 
protective leaded apron over the neck of 
the patient is a very useful mechanism 
since it permits very slow lowering of the 
leaded apron and exact adjustment to the 
neck of the patient. 

Following completion of these arrange- 
ments, the neurosurgeon proceeds with 
the percutaneous injection of the diodrast. 

In those cases in which the attempt at 
percutaneous injection is unsuccessful the 
serialographic section of the device is dis- 
connected, the head-rest is pulled out into 
position, the table is again transformed 
into a stretcher by the mechanism pre- 
viously described and the patient is wheeled 
into the operating room for incision and 
fixation of the needle in the artery. The 
patient is then brought back to the roent- 
gen department where the stretcher is 
again lowered to the floor and attached to 
the serialographic portion of the device. 

When everything is in readiness, one 
roentgen technician 1s assigned to the 
serialograph and an assisting technician to 
the control stand of the roentgen machine. 
The neurosurgeon begins the injection of 
10-15 cc. of 35 per cent diodrast and after 
the injection of about 6-8 cc. orders the 
first exposure to be made, in the meantime 
continuing the injection. 

Immediately after the first exposure has 
been completed, the technician at the 
serialograph removes the exposed No. 1 
cassette, pushes the lever which elevates 
the No. 2 cassette into position and orders 
the second exposure to be made. He then 
immediately removes the No. 2 cassette, 
pushes the No. 3 cassette in place and orders 
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the third exposure to be made. ‘The expo- 
sures are made at predetermined time inter- 
vals. A clock with a 15 inch face and its 
easily read second hand, hung where it 
' can easily be seen by.the technician, is 
used for this purpose. 

With a little practice the three exposures 
can be completed in-about four to five 
seconds, resulting in the production of an 
arteriogram, a phlebogram of the- first 
phase and a phlebogram of the second 
phase. 

The patient remains in. position, his 
head supported by the chin clamp (Fig. 
12). 
The technician immediately begins A 
velopment of the first three films. The sur- 
geon in the meantime disconnects the syr- 
inge from the needle and instills saline 
or glucose solution from time to time tọ 
keep the blood from clotting in the needle. 

If the first injection has been successful 
and the desired roentgenograms have been 
obtained, the technician shifts the position 
of the tube for purposes of stereoscopic 
visualization of the cranium and its vascu- 
làture. The neurosurgeon injects another 
10-15 cc. of the diodrast and the second 
series of the stereoscopic set of roentgeno- 
grams is obtained, during the three phases 
ofthe intracranial circulation. 

In most instances the two sets of stereo- 
scopic films can be paired successfully for 
stereoscopic visualization of the intra- 
cranial vessels. These steréoscopic views 
are extremely useful in the study of these 
vessels. 

' When for any reason satisfactory roent- 
genograms are not obtained either after the 
first or second injection, the injection may 
be safely repeated a third or fourth time 
for the required supplementary series of 
roentgenograms. 

After completion of the ‘angiographic 
examination in the lateral’ position, the 
roentgen tube is swung into position for the 
anteroposterior. views, the position of the 
serialograph is adjusted, the patient's 
head is gently elevated and tilted forward 
by the cranking device (Fig. 3, 77) and 
wedge (Fig. 10, 20) and the procedure is 
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repeated, as above described for the lateral 


angiography in the lateral position. 

At Montefiore Hospital, intracranial an- 
giography has been successfully carried 
out n 148 cases to date. In some cases as 
much as 60—70 cc. of the 35 per cent dio- 
drast has been injected intra-arterially in 
six. or seven IO cc. doses. In the entire 
series, no untoward effects have been ob- 
served. The serialographic device, above 
described, has been found to be highly satis- 
factory and the procedure has been estab- 
lished and accepted as one yielding inval- 
uable information with a minimum of risk 
and discomfort to the patient. 


The writer wishes to express his gratitude to the 
Picker X-ray Corporation for help in the preparation 
of the illustrations and working drawings of the se- 
rialcgraphic device. 

The writer also wishes to express his thanks to Mr. 
Arthur Muscat of the maintenance department of 
Montefiore Hospital for his kind cooperation and aid 
in the construction of the serialographic device.* 
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UNRESOLVED PNEUMONIA 


AN EXCLUSION DIAGNOSIS* 


By C. Le HINKEL, M.D., Mzp.Sc.D. 
Director, Depariment of Radiology, Geisinger Memorial Hospital 
DANVILLE, PENNSYLVANIA 


qr roentgenologist plays a prominent 
role in the diagnosis, classification and 
follow up study of pneumonia. Upon him 
rests the responsibility of interpreting the 
changes which take place within the pneu- 
.monic lung—particularly after the acute 
prostrating illness is past. 

Many times when the patient is about to 
go home a chest film reveals persistent 
shadows in the lung. These shadows are by 
no means easy to evaluate correctly but 
are more significant than is generally 
realized. Too frequently we are tempted to 
take the course of least resistance, use the 
convenientlabelof *unresolved pneumonia" 
and forget the matter in view of the ap- 
parent well being of the patient. This, I 
believe, is a grave mistake for by so doing 
we fail to emphasize to the clinicians that 
recovery is incomplete and that treatment 
and study should be continued until those 
shadows disappear or are thoroughly under- 
stood. Most chronic pulmonary diseases 
causing disability today can be traced back 
to a previous pneumonia of some sort from 
which the patient failed to recover fullv. 
It is evident that accurate diagnosis and 
intelligently directed complete treatment 
of the pneumonia patients being cared for 
today will materially lower the incidence 
of chronic pulmonary disease in the future. 

Pneumonia was once a serious disease 
which merited and received grave consider- 
ation and treatment. Today, as a result of 
modern drugs and antibiotics, the mor- 
tality rate has been so reduced that once 
the diagnosis has been made, the disease 
is apt to receive summary or even per- 
functory treatment. Due to the ‘‘masking 
effect" of antibiotics, the symptoms and 
clinical signs of pneumonia soon disappear 


and unless physicians remember that the 
pathological and physiological changes 
within the lung do not always keep pace 
with the clinical improvement, we shall 
continue to court danger. There is a strong 
tendency to get pneumonia patients "up 
and out” earlier and to forget that there 
are sequelae which can and do lead to 
chronic pulmonary invalidism. When pneu- 
monia-like shadows persist longer than 
usual, the term "unresolved pneumonia" 
is temptingly handy and once this soothing 
appellation is applied, there is little ex- 
pectation of careful anatomical diagnosis 
or physiological treatment. 

It is the purpose of this paper: (a) to 
emphasize that study and treatment of 
pneumonias should be continued until 
complete resolution, or until persisting 
shadows are adequately explained; (4) to 
outline a planned course for study of post- 
pneumonic shadows in the chest; (c) to 
discourage the indiscriminate use of the 
term "unresolved pneumonia." 


THE PNEUMONIAS IN GENERAL 


There are generally considered to be a 
great many different kinds of pneumonia. 
This 1s no doubt true, but to the radiologist 
the common denominator of all pneu- 
monias is the exudate. The diagnosis of 
pneumonia rests upon the finding of exu- 
date and recovery from pneumonia is de- 
pendent upon the resolution of the exudate. 

For practical purposes we can classify 
all forms of pneumonia depending upon the 
situation of the exudate as follows: 


a. Alveolar 
Exudate primarily in alveoli 
Example—lobar pneumonia 


* The opinions expressed in this paper are based upon cases studied at Walter Reed General Hospital, Washington, D. C., the g8th 
General Hospital in England, and at the Geisinger Memorial Hospital in Danville, Pennsylvania. 
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Fic. 1. Fibrinous exudate in early lobar pneumonia 
X 600. (Courtesy, Boyd, Wm. Pathology of In- 
ternal Diseases. Lea & Febiger, Philadelphia.) 


b. Interstitial 
Exudate in alveolar walls and bronchial 
connective tissue 
Example—primary atypical or virus pneu- 
monias 

c. Mixed 
Exudate in connective tissue, bronchi and 
alveoli 
Example—any or all bronchopneumonias 


RESOLUTION IN PNEUMONIA 


Resolution of inflammatory exudate in 
pneumonia is a complex and amazingly 
efficient process which in the great majority 
of cases results in complete return of the 
diseased lung to normal.? In alveolar lobar 
pneumonia it is unusual to have incomplete 
resolution, as the exudate is acted upon by 
enzymes liberated by the pneumococci 
and by the leukocytes with resultant com- 
plete clearing of the lung.’ In the inter- 
stitial and mixed pneumonias, the smaller 
bronchi and bronchioles are often seriously 
injured and even though the exudate is 
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liquefied it is not completely evacuated.*:8 
In such pneumonias, there is occlusion of 
bronchi and bronchioles and re-aeration 
may be spotty and incomplete. Areas of 
atelectasis develop and when this occurs 
the positive-negative intra-alveolar pres- 
sure changes cannot take place, the normal 
inspiratory elongation and dilatation of the 
bronchi is absent, and the sweeping action 
of the cilia is ineffectual.'? 

Occasionally it happens that the mech- 
anism of resolution (or lysis of the pneu- 
monia) is incomplete or too slow, and the 
process of organization begins.’ This con- 
sists of the proliferation of fibroblasts and 
vascular buds which extend from the al- 
veolar septa and grow into the undissolved 
exudate in a criss cross manner. In lobar 
pneumonia these cells grow on the lattice- 
work of fibrin already present (see Fig. 
1). The process is similar to organization 
seen elsewhere in the body and it is indeed 
remarkable that it does not occur more fre- 
quently in the lung. If the organization 
proceeds to completeness, it eventuates in 
dense fibrosis of the bronchioles and of the 
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Fic. 2. Carnification of lung in five week old pneu- 
monia. Vascular connective tissue filling alveoli 
and extending through septa. Medium magnifica- 
tion. (Courtesy Reimann’s translation of Kauf- 
mann's Pathology.!?) 
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Unresolved Pneumonia 





Fic. 3. Case 1. Æ, film after clinical recovery from pneumonia of the mixed variety involving the right upper 


and middle lobes. These shadows (arrows) were attributed to atelectasis or unresolved pneumonia. B, 
bronchogram after first bronchoscopic aspiration revealed clearing of the upper lobe shadows, improve- 
ment in the middle lobe, and occlusion of several branch bronchi in the right middle lobe. All the abnormal 


shadows disappeared within the next few days. 


alveoli and fibers extend through the tiny 
pore canaliculi, giving the lung a grossly 
“fleshy” appearance known as "carnified 
lung" (see Fig. 2). Animal experiments 
have shown that an excess of serum 
favors non-resolution and organization." 

The process of organization may be as- 
sumed to begin in every pneumonia which 
is slow in resolving and, as it is but a nat- 
ural and physiological process of repara- 
tion, is not to be particularly feared. Any 
true unresolved pneumonia will of neces- 
sity eventuate in fibrosis or organization 
of the exudate. Such organization may be 
legitimately called unresolved pneumonia. 
It is erroneous to use this term 1f one refers 
to atelectasis or bronchiectasis, even though 
the roentgenological and clinical manifesta- 
tions may be very similar. 


PERSISTING POSTPNEUMONIC SHADOWS 


The mere fact that a patient has had 
pneumonia and shows persisting roent- 
genographic shadows in the chest does not 
justify the assumption that the pneumonic 
exudate has failed to resolve. 


A group of British workers found that 
in a series of 38 cases of so-called "unre- 
solved pneumonia," 


18 had obstructed bronchi produced by mucous 
plugs 
8 had carcinoma of the bronchus 
5 had bronchiectasis 
2 had intrabronchial foreign bodies. 


In this country no such startling series 
has been reported but my experience leads 
me to believe that we are not being sufh- 
ciently thorough. When the bronchial tree 
is adequately studied, it is found that very 
few shadows persisting after pneumonia can 
be attributed to true unresolved pneu- 
monia. Almost always there is some other 
explanation, the most common of which is 
bronchial occlusion.’ 


Case 1. Mrs. H. R., aged thirty-three, had a 
mixed pneumonia involving the right upper and 
right middle lobes. The pneumonia cleared 
promptly in two weeks except for a few residual 
shadows in the right upper and the right middle 
lobes. Because of the residual strands of density 
(attributed to atelectasis) (Fig. 3.7) she was 
bronchoscoped. Bronchoscopy disclosed noth- 
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Fic, 4. Case 11. Chest film of male L. S., aged twenty. 
The triangular shadow at the right cardiophrenic 
angle persisted two weeks after a pneumonic epi- 
sode. Bronchoscopy revealed a timothy head in the 
right lower lobe bronchus. 


ing significant on Inspection, but the aspirating 
tip extracted thick mucus from both of the in- 
volved bronchi. The upper lobe shadows dis- 
appeared but the middle lobe shadows re- 
mained. 

A few days later a bronchogram revealed oc- 
clusion of the terminal bronchi in the lateral 
bronchopulmonary segment of the right middle 
lobe and persisting shadows in the adjacent 
lung parenchyma (Fig. 3B). Obviously the 
parenchymal densities are produced by ate- 
lectasis. When the bronchial obstruction was 
removed the lung became entirely normal in 
appearance. 


Case 11. We considered L.S., male, aged 
twenty (Fig. 4) to have pneumonia in the right 
lower lobe. He improved but the shadows per- 
sisted for two weeks and he was therefore 
bronchoscoped. Our bronchoscopist removed a 
timothy head from the right lower lobe bron- 
chus and his "unresolved pneumonia" promptly 
resolved. The patient denied knowledge of the 
foreign body. 


BRONCHIECTASIS 


The literature concerning bronchiectasis 


emphasizes the etiological importance of 
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previous respiratory tract infections, par- 
ticularly those in childhood. It is well üc- 
cepted that persistent bronchopulmonary 
infection will produce bronchiectasis. Atele- 
tasis and stagnation of bronchial secretions 
tend to promote chronicity of pulmonary 
infections, and must therefore be considered 
as important predisposing factors and as 
such must be combatted from the onset. 

Grier’ points out that many cases of 
supposed atypical pneumonia are in reality 
unrecognized bronchiectasis. Conversely 
in 40 cases of proved bronchiectasis, he. 
found that 67 per cent had been misdiag- 
nosed as atypical pneumonia. 

Blades and Dugan? describe temporary 
cylindrical dilatations of the bronchi during 
and after atypical pneumonia. These can 
best be studied by serial bronchograms. 

Karpel, Waggoner and McCown’ studied 
500 cases of primary atypical pneumonia 
and found bronchiectasis to be the most 
common complication. 

Large autopsy series show an over-all 
incidence of 4 per cent of bronchiectasis, 
practically all of which can be traced back 
to a previous pulmonary disease which 
lingered or recurred. Kay" reports in detail 
on 20 soldiers who had no symptoms or 
roentgenographic findings prior to atypical 
pneumonia, but had symptoms and bron- 
chograms typical of bronchiectasis im- 
mediately thereafter. The obvious way to 
prevent such sequelae is to minimize ate- 
lectasis, lingering pneumonias and broncho- 
pulmonary necrosis at the time of and 
immediately following the acute pneu- 
monic episode. 


PULMONARY DISEASE MAY ANTEDATE THE 


PNEUMONIA 


In the analysis of postpneumonic shad- 
ows it 1s well to remember that the patient 
may have had bronchiectasis, tuberculosis, 
bronchial stenosis, pulmonary infarct, ate- 
lectasis or other disease of the lung or 
bronchial tree before the onset of acute 
symptoms which brought him to the phy- 
sician. Many cases diagnosed as atypical 
pneumonia by the clinician and the roent- 
genologist are really bronchiectasis with a 
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new flare up. Often such patients will 
volunteer the information that they have 
"had pneumonia five or ten times." Ogil- 
vie? has found this history in 36.8 per cent 
of his large series of cases of bronchiectasis. 
Obviously patients with such pre-existing 
disease will not have a clear chest film 
after the pneumonia because the chest was 
not clear before it. Surely this should not 
be referred to as unresolved pneumonia." 

Too frequently one hears the statement 
made that "some pneumonias take two or 
three months to clear up." I do not think 
any pneumonia should be permitted to 
persist longer than three weeks without a 
complete tracheobronchial study and | 
believe that any so-called pneumonia which 
does linger for months is not pneumonia, 
but atelectasis, bronchiectasis, or pulmo- 
nary fibrosis. 


RADIO LOGIST'S RESPONSIBILITY 


In the vast majoritv of cases it is the 
radiologist who finds the persisting sha- 
dows of density in the lung after the acute 
episode is over. It is the radiologist who 
evaluates and interprets the shadow and 
whose function it is to guide the clinician 
in his attempts to cure the patient. Atelec- 
tasis should be allowed to remain no longer 
than it takes to diagnose it. Bronchoscopic 
aspiration. is an invaluable therapeutic 
procedure and is becoming more and more 
accessible. 

Example. A roentgenological shadow of 
density in the lung found after clinical 
recovery from one of the pneumonias is a 
diagnostic challenge to the radiologist, and 
is of immense clinical importance to the 
future well being of the patient. Let us 
consider, for example, a roughly triangular 
shadow of increased density in the lower 
right lung field which has persisted follow- 
ing a pneumonia. The chest film (Fig. 34) 
will suffice as an example. As we see this 
shadow on the conventional posteroan- 
terior view we should be honest enough 
and wary enough to recognize at once that 
we cannot make a diagnosis. We must first 
know a great deal more than can be known 
from the posteroanterior survey film. A 
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shadow of this kind should bring to one's 
mind a differential diagnosis list including 
the following: 


Pleural thickening 
Interlobar collection 
Marginal atelectasis 
Pulmonary infarct 
Bronchial occlusion 
Bronchiectasis 
Bronchiolar occlusion 
Unresolved alveolar exudate 
(Unresolved pneumonia) 


Other studies must be made to differentiate 
the location and nature of the shadow in 
question. The order in which these are 
carried out is somewhat a matter of prefer- 
ence. We prefer the following steps in the 
following order and offer them here for the 
consideration of others. 

Step I. Roentgenoscopic study and 
oblique and lateral films will tell us whether 
the shadow is flat or has depth, whether it 
is near or in a fissure, and in which portion 
of which lobe it lies. This step should rule 
In or out: 


Pleural thickening 
Interlobar collection 
Marginal atelectasis 
Pulmonary infarct 


Step II. Step 11 is bronchoscopy, which 
at our clinic is readily available and freely 
utilized. For didactic purposes we speak of 
bronchoscopy as functioning in two ways: 

1. Diagnostic bronchoscopy, which rules 
in or out foreign body, tumor, stenosis, or 
gross inflammatory disease of the primary 
and secondary bronchi. Particular atten- 
tion is focused on the orifice of the involved 
lobe as previously determined by the radiol- 
ogist and a culture is taken of any material 
coming from this bronchus. (This is tested 
in the laboratory for penicillin, sulfa, and 
streptomycin sensitivity.) 

2. Therapeutic bronchoscopy, which 
consists of introduction of the aspirating 
tip into the smaller branches of the sus- 
pected bronchus during forced coughing. 
The purpose of this 1s to extract the te- 
nacious and viscid secretions which the 
patient has not been able to raise from the 
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abnormal bronchial tree. Epinephrine 
spray is used to shrink the mucosa and 
reduce the muscle spasm. Such dilatation 
of the bronchi and aspiration has repeat- 
edly resulted in prompt aeration of the 
involved lobe and disappearance of the 
roentgenographic shadows in our clinic. 
(Postural drainage and ammonium chloride 
have been worth while adjuncts.) (Amino- 
phyllin intravenously has been found to 
relax bronchospasm.) 

If bronchoscopy is negative it excludes 
the trachea and larger bronchi as the sites 
of disease. 

Step III. The third step is bronchog- 
raphy. This is not done if the diagnosis is 
clear from bronchoscopy and bronchiec- 
tasis is not suspected. Bronchography is 
done however if: 


I. The endoscopist has not found the answer. 

2. Bronchiectasis is suspected. 

3. It is desired to obtain a pictorial record of 
the tracheobronchial tree. 

4. In certain cases for academic interest. 


Bronchography affords three dimensional 
visualization of the small bronchi and 
bronchioles not accessible to the broncho- 
scope and permits accurate localization of 
bronchial obstruction, bronchiectasis, or 
other abnormalities. 

Only when it has been shown that the 
large and small bronchi are patent and 
normal are we justified in attributing the 
roentgen shadow to exudate or fibrosis in 
the pulmonary parenchyma. The diagnosis 
of unresolved pneumonia should be made 
only by exclusion. 


CONCLUSIONS 


Study and care of pneumonia patients 
should be continued until all pulmonary 
shadows have disappeared or are proved to 
be due to fibrosis. 

True unresolved pneumonia is rare while 
bronchiectasis, atelectasis and intrabron- 
chial diseases are more common. 

Unresolved pneumonic exudate is situ- 
ated in the alveoli and interstitial tissues 
where it may eventuate in fibrosis. 

Unresolved pneumonia is a diagnosis 
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which can be established only after disease 
of the tracheobronchial tree has been ex- 
cluded. 

The indiscriminate and inaccurate use 
of the term “unresolved pneumonia" is 
disparaged. 

A methodical course of procedure for 
such exclusion studies is suggested. 


Geisinger Memorial Hospital 
Danville, Pa. 
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UNFUSED OSSIFICATION CENTERS ASSOCIATED 
WITH PAIN IN THE ADULI* 


By PAUL C. SWENSON, M.D., and DANIEL WILNER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HERE are many primary and second- 

ary centers of ossification throughout 
the body which may remain unfused, but in 
only two locations have we found them 
actually to be associated with pain: (1) 
the tarsal scaphoid (navicular), and (2) the 
tibial tubercle. These two osseous struc- 
" tures are sites of predilection for aseptic 
necroses which will likewise cause pain due 
to local nutritional disturbances of the 
epiphyses. In this discussion, however, we 
are considering the accessory scaphoid 
bone and the tibial tubercle as unfused 
ossification centers associated with pain, 
particularly in the adult, without a history 
of a so-called osteochondritis] in the de- 
velopmental period. 


A. ACCESSORY SCAPHOID (SYN.: EXTRA 
SCAPHOID, DIVIDED NAVICULAR, OS TIBIALE 
EXTERNUM, OR PREHALLUX) 


Historical. The accessory scaphoid or 
divided navicular, as it is commonly called 
in the literature, has been described by 
anatomists for many years, but it was not 
until the discovery of the roentgen rays 
that a more thorough investigation of this 
bone was instigated. It is the largest of the 
supernumerary structures appearing in 
human feet, and probably the most trouble- 
some. Pfitzner? states that it can be demon- 
strated in ro per cent of all individuals; 
Schindler and GnagiP? in a series of 200 un- 
selected individuals found it in 8 persons, 
or 4 per cent; whereas, in a series of 
5,000 patients, we found it in only 5 per 
cent. Many physicians, however, are still 
unaware of the fact that this bone does 
exist, and may be associated with pain and 
tenderness, and for this reason it is fre- 

+ Most observers, notably Caffey, now prefer the use of the 


term osteochondrosis, since the condition is often seen asympto- 
matically and without accompanying inflammation. 


quently mistaken for a fracture of the 
tuberosity of the scaphoid. This fact was 
observed by one of us (D. W.) in the mili- 
tary service, where accessory scaphoids 
were erroneously interpreted as fractures 
and treated as such. The pain, however, 
persisted despite the use of plaster casts. 
These patients were eventually referred to 
a regional hospital, where operative re- 
moval of the extra bone resulted in a cure. 

This bone was first described by Bauhin 
in 1605. Pfitzner? in 1896 gave a volumi- 
nous account of it and named it the os tibi- 
ale externum. Dwight? in 1907 likewise re- 
ferred to it as the tibiale externum but 
divided it into two types: (1) the true tibi- 
ale externum, a true part of the skeleton, 
which actually represents the isolated 
tubercle of the scaphoid, and (2) the tibiale 
externum, a small rudimentary ossicle 
farther out in the tendon of the tibialis 
posticus muscle. This supernumerary bone 
arises in antiquity and according to Kid- 
ner!! is seen in manv of the lower mammals 
to a greater or lesser degree of development 
and with greater or lesser functional im- 
portance. Froehlich speaks of it as "ata- 
vistic debris." Monahan" suggests that it 
is a direct evolutionary descendent of the 
prehallux or sixth toe in such lower verte- 
brates as the echidna and opossum. This 
extra bone has, therefore, also been desig- 
nated the prehallux, because it is directly 
homologous, both in position and form, 
with the prehallux in these lower animals. 
Geist has reported 27 cases under the 
term, "disturbance of the accessory scaph- 
oid,” and in 1915 was the first surgeon to 
perform an operative removal of this bone. 

Embryology and Anatomy. The accessory 
scaphoid exists as a preformed cartilage in 
the second month of fetal life. This bone, 


* From the Department of Radiology of the Jefferson Medical College and Hospital, Philadelphia, Pennsylvania. 
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however, does not manifest itself roent- 
genographically until the age of nine and 
more usually eleven. Dwight states that he 
has seen it as a separate cartilage at birth 
and as separate bone at two years of age, 
but this is unusual. 

The extra scaphoid is usually well out- 
lined and of uniform density and repre- 
sents the largest regular anomaly of the 
tarsals. The true tibiale externum, as it has 
been referred to by Dwight, develops as an 
ossification center of the scaphoid, which 
instead of uniting normally with the body 
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usually in part, also to the first cuneiform. 
When the accessory scaphoid is present, the 
tendon, on its way to its final insertion, at- 
taches to it, instead of the under surface of 
the scaphoid tubercle. The smaller pea- 
sized, rudimentary tibiale externum is the 
one commonly seen, and is located farther 
out in the tendon of the tibialis posticus, 
being usually some distance from the regu- 
lar scaphoid. It is the true tibiale externum, 
however, that we are concerned with, as 
this is the osseous element which is re- 
sponsible for the pain, tenderness and 
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Fic. 1. Accessory scaphoids in three adults, associated with pain, tenderness and a prominence 
along the mesial aspect of the foot. 


of that bone, makes an independent de- 
velopment as an extra ossicle. It represents 
a portion of the scaphoid bone which en- 
velops the internal aspect of the head of 
the astragalus by 1 to 2 centimeters, and 
is separated from the scaphoid proper by a 
transverse fissure. It is generally closely 
connected with the tuberosity of the scaph- 
oid by fibrocartilage or fibrous tissue but, 
on the other hand, it may be quite free and 
have no close connection with the scaphoid. 
It is situated at the insertion of tendon of 
the tibialis posticus muscle and is firmly 
fixed in position by the tendon. The tendon 
of the tibialis posticus divides into two 
chief divisions, a deep and a superficial. 
The deep portion becomes attached chiefly 
to the tubercle of the scaphoid bone, and, 


prominence along the mesial portion of the 
foot. Since the true tibiale externum shares 
the duties of the regular one piece scaphoid, 
itis better described as the accessory scaph- 
oid or divided navicular. There is a tend- 
ency for the independent accessory scaph- 
oid to be symmetrical, although it is 
rarely found the same size in both feet. On 
one side, one sometimes encounters a well 
formed extra ossicle, while on the other 
side, a small rudimentary ossicle may be 
encountered. It is also to be remembered 
that not all the extra scaphoids are sep- 
arated from the major mass of the bone. 
That is, there may be a distinct osseous 
element on one foot, while the opposite 
foot may show a consolidated element in 
the form of an enlarged or hooked scaphoid. 
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A full account of these many variations in 
size and shape have been elaborated on by 
Mouchet and Moutier." 

Pathologic Physiology. The following 
theories and explanations have been pro- 
pounded as to the underlying pathology 
responsible for the onset of symptoms. 

I. Traumatic Svnovitis of the Posterior 
Tibial Tendon. The deep division of the 
tendon of the tibialis posticus muscle is at- 
tached chiefly to the tubercle of the scaph- 
oid bone and, usually in part, also to the 
first cuneiform. When the accessory scaph- 
old is present, the tendon on its way to 
its final insertion attaches to it, instead of 
the under surface of the scaphoid tubercle. 
In some of these cases a dissection showed 
that the accessory bone, when present, was 
completely enclosed in the conical expan- 
sion of the tendon. As a result of this ab- 





Fic, 2. A painful accessory scaphoid in a male, aged 
thirty, clearly shown in both the anteroposterior 
and oblique views. 


normal relationship, the tendon sheath of 
the tibialis posticus may be readily irritated 
by pressure, and thereby produce a trau- 
matic synovitis analogous to Quervain's 
disorder of the wrist.? 

2. Faultv Mechanics of the Foot. When 
the accessory scaphoid is of any consider- 
able size, the tendon of the tibialis posticus 
may be displaced upward and inward by 
its attachment to the inner side of the bone. 
As a result, the line of its pull is changed. 
Instead of pulling directly upward, as it 
does when attached to the under surface of 
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the scaphoid, it is forced to pull backward 
and inward at an angle, and becomes an 
adductor instead of a supinator. In all such 
cases, full adduction of the foot brings the 
prominent inner end of the bone into close 
and sometimes painful relation with the 
internal malleolus." 


3. Traumatic Arthritis. According to 


f 


i 





FIG. 4. 


3. An unusual location of bilateral painful 
accessory scaphoids in a male, aged thirty-six. 


Geist, a true articulation may be present 
with a hyaline cartilage, synovial mem- 
brane and ligaments between it and the 
scaphoid. Following a mild injury, an ar- 
thralgia may develop from a degenerative 
arthritis in a malplaced and adventitious 
joint. Geist and Robertson report that they 
have actually observed this in 2 cases. 

4. Bursitis. According to some of the 
anatomists, notably Gray and Piersol, 
there sometimes exists a bursa between the 
tendon of the tibialis posticus and the bone 
immediately in front of it. Because of 
mechanical irritation, the extra scaphoid 
initiates a bursitis. 

5. Secondary Inflammatory Changes in 
the Surrounding Soft Tissues. Growing 
from the inner border of the scaphoid and 
directed downward and somewhat back- 
ward, the accessory scaphoid produces a 
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prominence on the surface of the foot. This 
extra bone is thus in a position to receive 
much of the weight of the body, and is ac- 
cordingly a constant point of pressure. The 
surrounding tissues subsequently become 
irritated and swollen, and cause consider- 
able pain.! 

Symptoms and Signs. Pain is the out- 
standing and only symptom in the region 
of the tubercle of the scaphoid. We know 
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accompany the presence of this os- 
sicle. 

3. The fact that the finding may be uni- 
lateral, having no homolateral coun- 
terpart. 

4. A history of injury. 

It is to be noted, however, that an 1so- 
lated fracture of the scaphoid is quite rare. 
If it does occur, the fragments are at first 
sharply defined, and then later, one of the 





Fic. 4. Different forms of accessory scaphoid which may be mistaken for a fracture. The line of demarcation 
from the scaphoid has the features of an epiphyseal line. These accessory bones were discovered accident- 
ally and were unaccompanied by symptoms. Dwight refers to this type of supernumerary bone as the true 


tibiale externum. 


that this pain is significant because it is 
relieved by operative removal of this super- 
numerary bone. On examination, marked 
tenderness can be elicited at the same site, 
and occasionally, redness and swelling may 
be noted. 

Differential Diagnosis. 

a. Fracture. This accessory bone is fre- 
quently mistaken for a fracture of the 
tuberosity of the scaphoid for the following 
reasons: 

I. The presence of a prominence on the 

inner side of the foot. 

2. Pain and tenderness may occasionally 


fragments will become more dense appar- 
ently because of a disturbed circulation. 
The opposing surface of the other fragment 
at the same time will become sclerotic. On 
the other hand, the presence of a smooth 
contour and texture suggests the absence 
of a fracture. Finallv, the fact that the 
finding is usually bilateral will help in the 
differential diagnosis. For this reason, one 
should always have a roentgenogram of the 
opposite side for comparison. 

b. Osteochondritis of the Scaphoid Bone 
(Kohler’s disease). This condition, char- 
acterized by a retardation of osseous de- 


VoL. 61, No. 3 


velopment of the scaphoid bone, is also as- 
sociated with pain and tenderness. The os- 
sification center for this bone remains small 
and irregular in outline. This condition, 
however, occurs in young children from 
five to ten vears of age, while an inflam- 
matory accessory scaphoid usually does 
not appear before the twelfth year. 
Treatment. In the cases that we have ob- 
served, the treatment has been for the most 
part surgical. However, conservative meas- 
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B. THE TIBIAL TUBERCLE 


Embryology and Anatomy. The proximal 
extremity of the tibia consists of two con- 
dyles which become confluent anteriorly 
and form a somewhat flattened surface of 
triangular outline, the apex of which 1s 
known as the tubercle of the tibia. The 
tubercle is divided into two parts: the upper 
part is rounded and smooth; the lower part 
is rough and receives the insertion of the 
ligamentum patellae. 





Fic. 5. Smaller pea-sized, rudimentary accessory scaphoids, which are located farther out in the tendon of 
the tibialis posticus, being some distance from the regular scaphoid. This smaller ossicle does not produce 
any pain and is rarely mistaken for a fracture. Dwight refers to it as the tibiale externum in contrast to the 


true tibiale externum described in Figure 4. 


ures can be tried at first, and depending on 
the severity of the pain, bed rest with hot 
application, the use of braces, or even a 
plaster cast may be employed. If no relief 
is obtained, then operative procedures are 
recommended. The operation as described 
by Schindler and Gnagi? should include an 
excision of the accessory scaphoid and a 
placement of the abnormally attached pos- 
terior tibial tendon to a better mechanical 
position. After excision, the foot is firmly 
bandaged and motion is restricted for 
ten days. These two procedures, in the ma- 
jority of cases, provided a symptomatic 
cure, 


The anatomical development of the tibial 
tubercle proceeds in the following manner: 
The proximal tibial epiphysis ossifies at or 
just before birth. At some time in early 
childhood, the tibial tubercle develops from 
a tongue of cartilage growing from the 
proximal tibial epiphysis over the anterior 
aspect of the tibial metaphysis. In this 
cartilaginous tongue an ossification center 
develops, which is usually single, although 
it may be multiple. This ossification center 
makes its appearance in most instances at 
twelve years of age. Fusion of the tibial 
tubercle apophysis with the proximal tibial 
epiphysis occurs at about fourteen years of 
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age. Roentgenographically, this is repre- 
sented by a beak-like projection, which 
hangs downward in front of the diaphysis 
and constitutes the so-called tongue-shaped 
process of the proximal tibial epiphysis. 
However, if this ossification is incomplete, 
a separate osseous nucleus makes its ap- 
pearance at the distal extremity of the 
lingula. This has been termed the anterior 
epiphysis which subsequently unites with 
the tongue-shaped process. Fusion of the 
lingula with the shaft of the tibia usually 
occurs at the age of eighteen years but may 
be delayed until the age of nineteen. 

Numerous variations in the development 
and fusion of the tibial tubercle may occur: 

I. The apophysis for the tibial tubercle 
may develop on both sides of the same in- 
dividual, but in different directions and to 
a different extent on the two sides. 

2. The ossification centers may appear 
earlier on one side than on the other. 

3. An additional second osseous nucleus 
may appear distal to the lingula so that the 
tubercle may present a different picture on 
the two sides. 

4. There may be a disturbance in the 
fusion of the tibial tubercle, either with the 
proximal tibial epiphysis or with the ad- 
jacent tibial diaphysis.! 

Pathologic Physiology. From the fore- 
going description of the embryological de- 
velopment of the tibial tubercle, it is ap- 
parent that this segment of bone in subject 
to anatomical variations in size, shape, 
manner of growth, and degree of fusion to 
the adjacent shaft of the tibia. As a result 
of these variations, the ligamentum patel- 
lae will have a different length of insertion 
and will present an alteration in its anatom- 
ical relationship to the tibial tubercle. The 
patellar ligament is a continuation of the 
central portion of the quadriceps tendon, 
some of the fibers of which are prolonged 
over the front of the patella into the liga- 
ment. It is an extremely strong flat band, 
which is attached above to the lower border 
of the patella and below, it is inserted into 
the lower part of the tubercle and the upper 
part of the crest of the tibia, The ligament 
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thus overlies the apophysis, which in turn 
is in contact with the apophyseal plate, 
which finally is in contact with the tibial 
metaphysis. Roentgenologically, the un- 
fused tibial tubercle manifests itself as a 
loose fragment of bone in the ligamentum 
patellae, and physiologically, it serves to 
transfer the pull of the quadriceps muscle 
through the semifibrous raphe between the 
fragment and the tibia. The bones in such 
an anatomical arrangement constitute 
weak points. In addition, the attachment of 
the patellar ligament at its insertion is 
mechanically inadequate. The principal 
point of application of forces, although well 
supported by less taut collateral structures, 
is extremely small, while the functioning 
quadriceps muscle is the largest in the 
body. The pull of the muscle is always in 
an upward direction, in the plane of the an- 
terior tibial crest. This direction persists, 
in its relation to the tibia, for any angle of 
flexion at the knee. This is so because the 
patellar ligament is located well below the 
axis of the hinge-like motion of the knee 
joint and because the infrapatellar fat acts 
as a block to prevent the ligament from 
imposing directly on the tibial epiphysis 
when the quadriceps acts on the flexed 
knee,” 

The assumption is that, because of the 
weak bones existing in these structures, 
there is a constant danger of disruption. It 
may thus be explained why excessive or ab- 
normal traction on the patellar ligament 
will produce pain in the region of the tibial 
tubercle. This traction on the patellar liga- 
ment may occur without interfering with 
the blood supply to the tibial apophysis. 
This would therefore preclude the possi- 
bility of an aseptic necrosis or Osgood- 
Schlatter disease. 

Roentgen Findings. The tibial tubercle 
may normally show an unusual degree of 
variability in size, shape and texture in 
different persons and in the same person on 
the two sides. Consequently, the roentgen 
appearance will be that of an independent 
tibial tubercle, which may be smooth or 
irregular in contour, normal or sclerotic in 
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Fic. 6. Varieties of unfused tibial tubercles in adults, accompanied by pain, and without a history of an osteo- 
chondritis during the developmental period. These independent tubercles are smooth in contour, of uni- 
form density, and show no evidence of fragmentation or abnormal calcifications in the patellar tendon. 
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density and may even show signs of frag- 
mentation. A routine film of the knee joint 
may reveal any of the above findings de- 
spite the fact that the patient presents no 
symptoms. On the other hand, the same 
roentgen appearance may be present in an 
individual who complains of pain in the 
region of the tibial tubercle, independent 
of an aseptic necrosis. The roentgenological 
findings are therefore a result of some de- 


Paul C. Swenson and Daniel Wilner 





Marcu, 1949 
we are discussing have been found in the 
adult period after the epiphyses have 
closed. Heretofore, there have been some 
observers who have erroneously considered 
the condition we describe, as included in 
the category of Osgood-Schlatter disease. 
However, by definition, this disease can 
only occur during the growth period. 

The actual pathological changes in 
Osgood-Schlatter disease are still debat- 


o 


FıG 7. Varieties of unfused tibial tubercles in adults, accompanied by pain, and without a history of an osteo- 
chondritis during the developmental period. These independent tibial tubercles are irregular in contour, 
sclerotic in density and show evidence of fragmentation. 


fect in development in which there has 
never been a fusion of the tubercle with the 
diaphysis. 

Differential Diagnosts. 

Osteochondritis of the Tibial Tubercle 
(Osgood-Schlatter Disease). This condition, 


which is essentially an aseptic necrosis of 


the tibial tubercle, is differentiated simply 
by the fact that it is found in children be- 
tween the ages of ten and sixteen prior to 
the union of the epiphysis. And, unless we 
can assume that an unfused tibial tubercle 
and an osteochondritis can occur independ- 
ently or simultaneously, there is little need 
for the condition to be considered in the 
differential diagnosis, since the cases that 


able. The explanation that the process is 
one of trophic degeneration and necrosis is 
the prevalent one. As a result of exercise, 
tension of the ligament on the epiphy SIS 
may cause a tearing or partial separation 
of the tibial tubercle. This tension may de- 
crease the blood supply to the epiphysis, 
which 1s normally received from the patel- 
lar tendon route, until bony union occurs. 
The end result is a necrosis of the tibial 
tubercle with marked osteolysis and sub- 
sequent bone proliferation. On the other 
hand, other observers are of the opinion 
that traumatic fragmentation of the tibial 
tubercle is responsible for the clinical and 
roentgen findings. 
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Fic. 8. Bilateral unfused tibial tubercles in a female, aged twenty-two. 4, the independent tibial tubercle on 


the right side is fragmented at its inferior margin and is accomp: anied by pain. B, the left side w 


was taken 


for comparison. There was no history of an osteochondritis during the developmental period. 


The clinical symptoms are those of local 
pain, tenderness, swelling and limitation of 
motion, chiefly extension. Any or all of 
these findings may be absent except the 
soft tissue swelling in the region of the 
tibial tubercle, which is a fairly constant 
finding. It is to be noted that the swelling 
is entirelv confined to the patellar tendon, 
the interval between the tendon and skin 
showing no swelling. 





FIG. 9. 
aged twenty-five. The independent tibial tubercle 
on the right side is irregular in contour, sclerotic in 
density, fragmented and associated with pain. The 
left side was taken for comparison. There was no 
history of an osteochondritis during the develop- 
mental period. 


Bilateral unfused tibial tubercles in a male, 


jury. 


The roentgenological findings vary ac- 
cording to the nature and extent of the in- 
An enlargement or thickening of the 
patellar ligament is the earliest and most 
constant finding in this disease. This is fol- 
lowed by secondary changes in the form of 
irregular spicules of bone, which may be 
seen radiating from the anterior surface of 
the tubercle and subsequently extend into 





Fic. 10. Bilateral unfused tibial tubercles in a male, 
aged twenty-two. The independent tibial tubercles 
on both sides are irregular in contour, sclerotic in 
density and fragmented. Pain was present on the 
left side, while the right side was taken for com- 
parison. Again, there was no history of an osteo- 
chondritis during the developmental period. 
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the patellar tendon. Actual islands of bone 
may be seen within the tendon, represent- 
ing either ossifications in the tendon or 
avulsion fragments from the tubercle. The 
tibial tubercle itself will present an altera- 
tion in texture, an irregularity in contour, 


and Daniel Wilner 


MARCH, 1949 


with the unfused ossification centers in the 
regions of the tarsal scaphoid (navicular) 
and the tibial tubercle. Too often the radiol- 
ogist overlooks the fact that the accessory 
scaphoid and tibial tubercle may be asso- 
ciated with clinical symptoms, independent 





lic. 11. Bilateral Osgood-Schlatter disease in a boy thirteen years old. The independent tibial tubercles 
present an alteration in texture and an irregularity in contour. Irregular spicules of bone can be seen radiat- 
ing from the anterior surface into the patellar tendon. A thickening of the patellar ligament was present on 
the original roentgenogram. These findings were accompanied by localized pain, tenderness, swelling and 


limitation of motion. 


or the tubercle may be broken up into 
small or large fragments with the displace- 
ment of the fragments from the shaft. 

Treatment. Cross strapping with adhesive 
or elastic bandage together with physio- 
logic rest invariably resulted in a cure. 

No operative form of treatment was 
necessary in any of the cases which we have 
observed. 


DISCUSSION 


This paper has attempted to present the 
clinical and pathological findings associated 


of an osteochondritis, and fails even to 
mention their presence when describing a 
roentgenogram. On the other hand, be- 
cause of the presence of clinical symptoms, 
the accessory scaphoid will be erroneously 
diagnosed as a fracture while the unfused 
tibial tubercle will be called Osgood- 
Schlatter disease. 

In our discussion of the accessory scaph- 
oid, numerous theories have been men- 
tioned regarding the underlying pathology 
responsible for the symptoms. The ab- 
normal relationship of the insertion of the 
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Fic. 12. Bilateral Osgood-Schlatter disease in a boy twelve years old. The independent tibial tubercles show 
an alteration in texture, an irregularity in contour and suggestive evidence of fragmentation. Calcific spic- 
ules can be seen on the anterior surface extending into the patellar tendon. A thickening of the patellar 
ligament was present on the original roentgenogram. These findings were accompanied by localized pain, 


tenderness, swelling and limitation of motion. 


tendon of the tibialis posticus to the extra | scaphoid is present, the tendon in the de- 
scaphoid bone is, in our opinion, the most velopment of its final insertion attaches to 
likely explanation. When the accessory it, instead of the under surface of the tuber- 





Fic. 15. Bilateral Osgood-Schlatter disease in a boy fourteen years old. The independent tibial tubercles again 
present an alteration in texture and an irregularity in contour. Actual islands of bone can be seen in the 
patellar tendon. The roentgen findings were accompanied by the usual symptoms. The bilateral occurrence 
of this condition is found in approximately 14 per cent of cases. 
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cle. The tendon sheath of the tibialis pos- 
ticus is thus subjected to irritation by pres- 
sure, resulting in a traumatic synovitis. 
There may also be a disturbance in me- 
chanics of the foot, so that instead of pulling 
directly upward as 1t does when attached 
to the under surface of the scaphoid, it is 
forced to pull backward and inward at an 
angle, thus becoming an adductor instead 
of a supinator. Either of these two elements 
may come into play and account for the 
local pain and swelling. 

The tibial tubercle is subject to a wide 
variety of patterns which are too often re- 
garded as pathologic. It is to be borne in 
mind that an irregularity in contour and 
density and even the presence of fragmen- 
tation in the tibial tubercle may occur in 
asymptomatic individuals. Similarly, the 
same roentgen appearance may occur in the 
presence of pain in the region of the tibial 
tubercle, independent of an osteochondritis. 
This observation was quite evident among 
the soldiers undergoing basic training, 
which one of us (D. W.) had the opportu- 
nity to observe. In most instances the age of 
the soldier indicated that fusion of the 
tibial tubercle with the adjacent metaphy- 
sis had simply been retarded thereby 
tending to eliminate the possibility of an 
osteochondritis as the cause for symptoms. 
Excessive traction on the patellar ligament 
accounted for the pain because of the pre- 
existing weak bonds between the tibial 
tubercle, tibial metaphysis and the patellar 
ligament. These changes were comparable 
to the painful swellings at the site of in- 
sertion of the posterior tibial tendon into 
the accessory scaphoid. 

In order to establish a diagnosis of an 
osteochondritis, however, additional and 
more reliable roentgenological evidence is 
necessary. This includes a thickening of the 
patellar ligament at its insertion, the pres- 
ence of irregular bony spicules extending 
from the anterior surface of the tubercle 
into the ligament, the existence of islands 
of bone in the ligament itself, and finally 
fragmentation of the tibial tubercle with 
displacement of the fragments away from 
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the shaft. These roentgenological findings, 
accompanied by clinical symptoms and 
signs, tend to favor a diagnosis of Osgood- 
Schlatter disease, when they are observed 
in the adolescent child before the age of 
thirteen to fourteen years. 

It may be theoretically possible to have 
a painful unfused epiphysis in the growing 
child without roentgen evidence of an 
osteochondritis, as described above, par- 
ticularly when trauma has been superim- 
posed. This may, however, lead to the 
roentgen findings of a typical osteochon- . 
dritis somewhat later. 


SUMMARY 


1. The unfused ossification centers in the 
region of the tarsal scaphoid (navicular) 
and the tibial tubercle may be associated 
with pain independent of a so-called 
osteochondritis. 

2. Each bone in the area of involvement 
is discussed individually and the clinical 
and pathologic significance is evaluated. 

3. Emphasis is placed on the differential 
diagnosis. The accessory scaphoid must 
particularly be differentiated from a frac- 
ture and the unfused tibial tubercle must 
be distinguished from Osgood-Schlatter 
disease, granting that the two conditions 
can occur alone or simultaneously during 
the growth period. 


Jefferson Hospital 
Philadelphia, Pa. 
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MONOSTOTIC FIBROUS DYSPLASIA* 


By GEORGE M. WYATT, M.D.,t and W. SPEARS RANDALL, M.D.t 


WASHINGTON, D. C 


JM ONOSTOTIC fibrous dysplasia is one 
of the more common bone lesions 
seen in man. Many instances of this con- 
dition have been reported under various 
titles, the most common of which are 
“osteitis fibrosa,"  '"osteodystrophia fi- 
brosa" and ''fibrocystic disease of bone." 
In 1938, Lichtenstein? suggested the term 
"fibrous dysplasia" in an effort to clarify 
the confused terminology referable to 
multiple bone lesions associated with ex- 
traskeletal defects; namely, pigmentation 
of skin, and precocious puberty in females, 
first described in this country bv McCune 
and Bruch? in 1937. Albright and his as- 
sociates! in the same year described the 
identical syndrome, classifying the skeletal 
lesions as “‘osteitis fibrosa disseminata.” 
In 1942, Lichtenstein and Jaffe? extended 
the term "fibrous dysplasia" to include an 
identical solitary lesion of bone not as- 
sociated with extraskeletal anomalies; they 
used the qualifying term of “monostotic 
fibrous dysplasia." 

As the name implies, fibrous dysplasia is 
essentially a lesion whereby normal bone 


IS replaced by fibrous tissue in which this 
basic ele element is- transformed into im- 


mature bone trabeculae. Since various 
stimuli provoke connective tissue prolifera- 
tion in all parts of the body, the etiology of 
fibrous dysplasia remains a mystery. It is 
generally believed, however, that, in the 
polyostotic forms with the associated 
extraskeletal anomalies, an endocrine im- 
balance plays a leading role. Albright, how- 
ever, in his original communication, was 
impressed by the widespread distribution 
of lesions and postulated the theory of a 
primary disturbance of the central nervous 
system, possibly in the hypothalamus. 
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Thannhauser's* belief of a common factor 
in von Recklinghausen’s neurofibromatosis 
and fibrous dysplasia has not gained sup- 
port among other investigators. 

The monostotic form of fibrous dysplasia 
is not easily explained by any of the 
theories advanced for the  polyostotic 
form; however, Lichtenstein and Jaffe! are 
of the opinion that the monostotic and 
polyostotic forms merely represent different 
expressions of the same basic disease. More 
recently, Schlumberger, 7 in a review of the 
67 cases of monostotic fibrous dysplasia 
studied at the Army Institute of Pathology, 
was impressed by the apparent role which 
trauma played in the development of these 
lesions, and he believes that the monostotic 
form has nothing in common with the form 
of polyostotic fibrous dysplasia found in 
Albright’s syndrome. There is, however, 
little detectable difference between the in- 
dividual lesions of the polyostotic and 
monostotic forms. 

Monostotic fibrous dysplasia can present 


~~ 


a wide variation of mz manifestations roent- 
genologically, depending on the distribu- 
tion of fibrous tissue and the amount and 
configuration of "the metaplastic bone 
within this basic element. . Obviously, such 





a process will be more progressive during 


the period of active growth of bone (Fig. 
1, A and B) and less so after adolescence or 
when the bones have ceased to increase in 
size and length (Fig. 3, 4 and B). 
Replacement of fibrous tissue results in 
an area of diminished density within the 
involved bone, affecting both the medulla 
and cortex. This area of diminished density 
may simulate a cyst or cysts when little 
or no new bone is present (Fig. 4, 4 and 


B). The lesions may expand the bone, or 


* This paper is largely based on cases observed by the authors during their duty at Walter Reed General Hospital, Washington, D. C. 
Presented at the Forty-eighth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 16-19, 1947. 

t The Radiological Clinic, Drs. Groover, Christie & Merrit, W ashington, DC: 

1 Department of Pathology, Ochsner Clinic, New Orleans, I .ouisiana. 
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Fic. 1. Case 1. Polyostotic fibrous dysplasia. 4, this case is included for comparison with the other figures and 
illustrates the appearance of polyostotic fibrous dysplasia in a seven year old white girl. The intertro- 
chanteric area is the site of a pathologic fracture. B, the appearance of the lesion of the femur is charac- 
teristic. There is, however, a lesion in the inferior ramus of the pubic bone which contains no definite 
calcification, has sharply defined margins of slightly increased density, and has increased in size over a 
two year period. The early lesions in polyostotic fibrous dysplasia are less apt to contain calcium and may 
be sharply defined in contradistinction to the authors' experience with the monostotic form in adults. 


may simply replace its structure without 
alteration In size or configuration. 

The following points are of aid in diag- 
nosis: u 
(1) The formation of innumerable, super- 
imposed, bone trabeculae produces a 
homogeneous increase in density within 
many of the apparently cystic areas. This 
results in what has been termed a 
"smudged" or “ground glass" appear- 
ance^* due to the fact that the bone 
trabeculae are too small to register as in- 
dividual shadows on the roentgenogram. 
Whenever an apparent cyst is of greater 


a 


Fic. 2. Case ir. Hyperparathyroidism. The bone 
lesions are indistinguishable from those of fibrous 
dysplasia except. for one additional finding; 
namely, generalized decalcification of all of the 
bones. This generalized decalcification of other- 
wise uninvolved bones is not found in simple 
fibrous dysplasia and is essential for the roentgen 
diagnosis of hyperparathyroidism. 7 
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Fic. 3. Case 111. 4, roentgenogram taken in 
1941 shows a lesion similar to those de- 
scribed in previous figures. B, roentgenogram 
taken in 1944 shows no change in the extent 
of the lesion and little change in its character. 
There is a slight increase in the extent of the 
radiolucent areas, but on the original films 
the apparent change over the three year 
period was largely due to a difference in 
roentgenographic technique. This case 
illustrates the "candle flame" appearance 
in that, if the roentgenogram is inverted, 
the distal portion of the lesion simulates a 
candle flame except that its extreme distal 
margins are not sharply defined. C, biopsy 
of lesion from tibia showing excessive bone 
metaplasia. The trabeculae vary consider- 
ably in size and are distributed in a haphaz- 
ard manner. (X145, U. S. Army Medical 
Museum, negative No. 82798.) 
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Fic. 4. Case 1v. 4, This lesion is different from the (4 
preceding ones in that there is no evidence of Y" AR n. 
homogeneous calcification. The diagnosis was 
based on lack of definition of the distal margin of the lesion and a portion of the proximal margin, plus 
the heavy, coarse, irregular columns in the anterior wall of the lesion. B, section prepared from radiolucent 
area in tibia showing absence of bone metaplasia. The stroma here is typical of that seen in fibrous dys- 
plasia. In other sections bone formation was quite evident. (X175, U. S. Army Medical. Museum, 
negative No. 82797.) 





Fic. ¢. Case v. 4, roentgenogram shows a fusiform expanding lesion with margins of increased density. This 
lesion appears cystic but its central portion is too dense to be explained on the basis of fluid, indicating that 
it contains radiopaque material. Its cortical margins are smooth, but the margins extending proximally and 
distally in the rib are poorly defined and shade off into normal bone. Note the “smudged” appearance of 
the central calcification. B, metaplastic bone forming from a dense fibrous stroma. Here the trabeculae 
approach the architectural pattern of normal bone. (x 100, Army Medical School, negative No. 3865-A23.) 
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Fic. 6. Case vi. This lesion is similar to that shown 
in Figure 5, 4 and B but contains much more 
calcium as evidenced by the rather marked increase 
in density throughout the lesion. The degree of 
calcification varies considerably. The cortex is 
intact. 





Fic. 7. Case vit. This lesion has the characteristics 
described in the previous figures with the addition 
of a wide variation in density of the various areas. 
Obviously, the amount of calcification or ossifica- 
tion found within a section of the lesion will vary 
according to the site of biopsy. 


FrG. 8. Case vinr. Roentgenogram shows an extensive 
multilocular cyst-like lesion with heavily, densely 
calcified, curving columns traversing it and expan- 
sion of the cortex anteriorly. In this latter location 
there is the frequently seen homogeneous increase 
in density. The inferior and superior margins of 
the lesion shade off into normal bone. 
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density than if it were filled with fluid, it 
probably represents fibrous dysplasia (Fig. 
5A and 6). 

(2) In many lesions the calcification is 
dense and irregular, particularly along the 
periphery of an apparent cyst (Fig. 7). In 
some instances the lesions assume a multi- 
locular appearance produced by coarse, 
curving columns of bone (Fig. 9, 7 and B). 
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servations of others. The involved bone is 
replaced by a firm, rubbery, gray to yellow- 
white tissue easily identified as fibrous in 
character (Fig. 108). Whereas occasionally 
there are small cvsts, these are usually not 
of significant size or number to confuse the 
roentgenologic picture. This abnormal f- 
brous tissue consistently has a gritty sensa- 
tion as a result of the innumerable, newly 





Fic. 9. Case 1x. Æ, practically the entire rib is replaced by an expanding "soap bubble” lesion. Note the homo- 
geneous density within the apparently cystic areas. The insert is a specimen roentgenogram of a fragment 
from the rib. A rectangle has been removed from the fibrous tissue portion of the lesion and replaced with a 
paraffin block of the same thickness. Note the difference in density between the paraffin and the fibrous 
tissue due to innumerable immature bone trabeculae which are too small to register as individual shadows 
on the film. B, calcified metaplastic bone in dense fibrous stroma. This section prepared from a wedge 
represented in Figure 10, 4 and B. (X175, U. S. Army Medical Museum, negative No. 82792.) 


(3) The increase in density at the periph- 
ery of an apparent cyst may extend 
varying distances into the adjacent bone 
where it usually shades off into normal 
bone without a perceptible line of demarca- 
tion. This "shading off" is frequently 
tongue-like in configuration and has been 
compared to the appearance of a candle 
flame (Fig. 35). It is one of the more con- 
stant characteristics of the lesion. 

The gross pathologic picture which was 
available to us in our study of monostotic 
fibrous dysplasia coincides with the ob- 


formed, immature, but calcified, bone 
trabeculae. 

The basic histologic component of the 
lesion is fibrous tissue which typically has a 
dense, fasciculated arrangement, often 
forming whorls (Fig. 45). The more strik- 
ing microscopic findings, however, are the 
irregularly distributed, immature spicules 
of bone which invariably show varying 
degrees of calcification (Fig. 3C, 5B and 
9B). 'The degree of this latter change ac- 
counts for one of the more consistent 1m- 


portant roentgenologic findings. It is un- 


\\ 


vN 


George M. Wyatt and W. Spears Randall 


MARCH, 1949 





Fic. 10, Case x. 4, the entire rib is replaced and destroyed by the lesion which is similar in character to that 
shown in Figure 3, 4 and B except that the cortex is also destroyed in places and there is less calcification 
within the fibrous tissue. In that portion of the rib which is projected clear of the lung, however, there is 
evidence of a small amount of homogeneous calcium deposit. Here again, the proximal margin of the lesion 
is not clearly defined. B, longitudinal section of seventh rib. The bone is completely replaced by dense, 
rubbery, gritty fibrous tissue. The cortex is generally destroyed. 


usual to find the metaplastic bone more 
evident at or near the periphery of the 
lesions, which accounts for the frequent 
finding in the roentgenogram of a sharp 
inner margin of increased density (Fig. 


24. 





Fic. 11. Case xr. The margins of this lesion are 
sharply defined except for its distal aspect as seen 
in the lateral view where the lesion shades off into 
normal bone. This lesion also extends beyond the 
normal limit of bone laterally. Differential diag- 
nosis between fibrous dysplasia and enchondroma 
is impossible in this instance because of the sharply 
defined margins of the major portion of the lesion. 


The following cases serve to illustrate the 
roentgenologic and pathologic changes. As 
described clinically, the lesions were asymp- 
tomatic unless they produced a palpable 
swelling or were the site of pathologic 
fractures. 


Case 1. Polyostotic Fibrous Dysplasia. 

A white girl, aged seven, presented a classical 
picture of Albright’s syndrome with precocious 
sexual development, pigmented skin areas and 
bone lesions involving practically every bone in 
the body with the exception of the vertebrae. 
The lesions were predominantly on the right 
side. 


Case 11. Hyperparathyrojdism. 

This is a proved case of hyperparathyroidism 
with generalized fibrous dysplasia of the bones 
in which a parathyroid adenoma was removed. 
(This case was contributed from the Depart- 
ment of Radiology of the Massachusetts Gen- 
eral Hospital, Boston, Massachusetts through 
the courtesy of Dr. Laurence L. Robbins.) 


Case 111. Monostotic Fibrous Dysplasia. 

A white man, aged twenty-seven, prior to in- 
duction into the Army sustained an injury to 
the left knee followed by acute pain and local- 
ized swelling. A roentgenogram made im- 
mediately following injury revealed an 
elongated, coarsely trabeculated lesion in the 
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upper medial aspect of the left tibia. Biopsy of 
this lesion two months following injury was in- 
terpreted as a giant cell tumor. After entering 
the Army and while on duty overseas the pa- 
tient complained of pain about the left knee. 
Following roentgen examination he was sent 
to Walter Reed General Hospital where the 
lesion was reclassified as fibrous dysplasia. 


Case 1v. Monostotic Fibrous Dysplasia. 

A white man, aged twenty, sustained a blow 
to the left leg three years before admission. This 
was followed in about one month by painless 
swelling which persisted until it was detected 
*on physical examination, A roentgenogram 
taken at this time led to biopsy and diagnosis. 


Case v. Monostotic Fibrous Dysplasta. 
A white man, aged twenty-two, had in- 
dulged in frequent boxing bouts and for a year 


after induction into the Army complained of 


aching, sticking pains in the lateral aspect of the 
left thorax. Shortly before admission to the 
hospital, while boxing the patient experienced 
a sudden, sharp exacerbation of pain in the 
region of the left seventh rib. A roentgenogram 
taken shortly thereafter revealed an expanding 
fusiform lesion of the seventh rib. This was 
later resected and a diagnosis of fibrous dys- 
plasia was made. 


Case vi. Monostotic Fibrous Dysplasia. 

A white man, aged twenty-four, stated that 
his left leg had been larger than the right as 
long as he could remember and had gradually 
increased in size up to four years before admis- 
sion. It had remained stationary during the past 
four years. The lesion was asymptomatic ex- 
cept for occasional aching following strenuous 
exercise. 


Case vil. Monostotic Fitrous Dysplasia. 

A white man, aged twenty-eight, stated he 
had had a hard swelling of his leg as long as he 
could remember which had increased in size up 
to two to three years prior to examination. The 
swelling was non-tender and was not painful 
except for occasional aching following strenu- 
ous exercise. Biopsy was reported as fibrous 
dysplasia. 


Case vit. Monostotic Fibrous Dysplasia. 

The patient was a white man, aged twenty- 
one, in whom the lesion was discovered in- 
cidentally on a chest film taken because of pain 
in the left side. 
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Fic. 12. Case xu. Paget’s disease. This lesion simu- 
lates fibrous dysplasia except that it is limited to 
the cortex and the cortex is thickened. This thick- 
ening is demonstrated in the area just above the 
lateral femoral epicondyle. There are several 
coarse, vertical strands of bone in the medial 
portion of the lesion, but these are sharply defined 
and do not have the "fuzzy," irregular margins of 
the columns seen in fibrous dysplasia. Paget's 
disease includes the location of an epiphysis prac- 
tically universally, but this is not a differential 
point between Paget's disease and fibrous dys- 
plasia. 


Case 1x. Monostotic Fibrous Dysplasia. 

A white man, aged twenty-seven, six years 
prior to induction into the Army in 1942, sus- 
tained trauma to the right shoulder which was 
immediately painful but became asymptomatic 
after three weeks of immobilization. While in 
the Army, symptoms referable to pressure on 





Fic. 13. Case xm. Enchondroma. This lesion simu- 
lates fibrous dysplasia perfectly except that its 
proximal margin is sharply defined, with normal 
bone immediately adjacent to it. 


the right brachial plexus developed and roent- 
genologic examination revealed a lesion involv- 
ing the entire first rib. 


Case x. Monostotic Fibrous Dysplasia. 

A white man, aged thirty-seven, had com- 
plained of pain over the left anterior chest wall 
for one and one-half years, aggravated by deep 
breathing. Two and one-half years previously 
he had sustained an injury to this area. 


Case xi. Monostotic Fibrous Dysplasia. 

A white female, aged seventeen, noted 
asymptomatic swelling of extremity just below 
knee. A biopsy was performed and a diagnosis 
of fibrous dysplasia made. 


Case xl. Paget's Disease. 

The patient was a white man, aged forty-six. 
This lesion was discovered because of an in- 
jury followed by painful swelling about the 
right knee which persisted for two weeks, after 
which a roentgenogram was taken. It was not 
believed that the lesion had any relation to the 
clinical changes. 


Case xii. Enchondroma. 

The patient Was a white man, aged thirty- 
three, with enchondroma of the fifth meta- 
carpal. This lesion was discovered because of an 
injury which led to roentgenologic examination. 
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Case xiv. Enchondroma. 

A white female, aged forty, had a tooth ex- 
tracted and two weeks later developed pain in 
the region of the right knee joint. Roentgen 
examination revealed an asymptomatic lesion 
in the femur, subsequently biopsied and diag- 
nosis of enchondroma made. 


Case xv. Giant Cell Tumor. 

A white female, aged seventeen, had com- 
plained of soreness in the knee and a limp for 
two years prior to examination. A biopsy of the 
neck of the left femur revealed a benign giant 
cell tumor. This lesion did not respond to radia- 
tion therapy but continued to increase in ex- 
tent. The patient subsequently sustained a 
pathological fracture, and the proximal end of 
the left femur was resected. 





Fic. 14. Case xiv. Enchondroma. Lateral roentgeno- 
gram of the femur shows a fairly well defined le- 
sion, except for its proximal and distal aspects 
where the margins are hazy. Differential diagnosis 
in this instance between fibrous dysplasia and 
enchondroma is impossible, as in Case xr. 
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The most common error in diagnosis is 

to interpret this lesion as a cyst, and the 

„ | fact is frequently overlooked that these ap- 
~~ | parent cysts do not contain fluid but con- 
sist of dense tissue with varying degrees of 

| irregular ossification or calcification within 
“the involved area. Other conditions in 
which the basic pathologic lesion is either 
similar to or has some of the characteristics 

of it, such as calcification, and which must 

»be excluded in making the diagnosis, in- 

» clude giant cell tumor, osteochondroma, 
<` .enchondroma, hyperparathyroidism and 
"| Paget's disease. On the other hand, some 

| cases of fibrous dysplasia may simulate 

i malignant bone tumors (Fig. 10, /7 and P). 


Giant cell tumor is more frequently en- 
countered in the long bones, being located 
in or near the epiphyseal line, and in gen- 
eral shows less trabeculation roentgeno- 


graphically than the monostotic form of 


fibrous dysplasia. Osteochondromas are 
usually more lobulated and expansile in 
addition to frequently being cystic. En- 
chondromas may closely simulate fibrous 
dysplasia (Fig. 13), including the appear- 
ance of amorphous calcification. The mar- 
gins of enchondromas are, however, usually 
sharp and definite with no alteration in 
structure or density of the adjacent bone 
architecture. In addition, enchondromas 
are much more frequently seen in the small 
bones, notably the phalanges, than is 
fibrous dysplasia. Von Recklinghausen’s 
disease of bone is usually polyostotic and 
associated with demineralization of all the 
bones to a varying degree. Paget’s disease, 
which is unusual in young adults, shows 
considerably more osteoblastic activity 
and is limited to the thickened cortex (Fig. 
11), whereas fibrous dysplasia involves 
both the cortex and medulla. 


SUMMARY 


Monostotic fibrous dysplasia presents a 
widely variable roentgenologic appearance. 
These variations must, however, of neces- 
sity remain within the limits of the gross 
pathologic changes. The diagnostic aspects 
are: (I) homogeneous increase in density 





Fic. 15. Case xv. Giant cell tumor. This lesion in- 
volves the head, neck and intertrochanteric por- 
tions of the femur with partial destruction of the 
inferior cortex of the femoral neck. Its margins 
are sharply defined and the lesion is traversed by 
a few septa which also have sharp margins. The 
lesion as a whole, however, contains no calcium, 
but has rather the density of soft tissue or fluid. 
This lack of calcification is the most significant 
differential point, the other being the sharpness 
of definition of the margins of the lesion. Giant 
cell tumor involves the location of epiphyseal 
centers, but this is not a dependable differential 
point. 


within apparently cystic areas; (2) an 1n- 
crease in density of the inner margins of 
the lesion with “fuzzy,” irregular columns 
of bone traversing it; and (3) "shading off” 
of the peripheral margins of the lesion into 
the adjacent normal bone. If any one of 
these changes is observed, the diagnosis of 
fibrous dysplasia should be suspected; if all 
of these changes are present, the roent- 
genologic diagnosis of fibrous dysplasia 
should be unequivocal. 

1835 Eye St., N.W. 

Washington 6, D. C. 
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Dr. Merritt C. Sosman, Boston, Mass. 


This interesting paper that Dr. Wyatt has 
given has been of particular interest to me be- 
cause we have seen so many cases of this disease 
localized to the skull, and the problem there in 
differential diagnosis 1s often quite difficult. 
This condition is very apt to involve the ascend- 
ing plate of the frontal bone as well as the 
horizontal plate or the supraorbital plate, and 
sometimes the entire orbit itself on one side. 
That usually produces a unilateral exoph- 
thalmos, often with depression of the eyeball, 
and it may simulate very closely the diffuse 
bone involvement of a meningioma. The most 
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important differential point in that diagnosis is 
that these cases usually show up in children, 
whereas the meningioma is very rarely found in 
a young person; they more commonly occur in 
people thirty or forty years of age or more. 

We have gradually learned more and more 
about this fibrous dysplasia, and as we learn 
more about it we are able to put many diverse 
and rare conditions into this same group. 
"Leontiasis ossea," the irregular overgrowth of 
skull bones, which Pierre Marie and his group 
so named fifty or sixty years ago is one. In all 
probability, the great majority of these belong 
in the fibrous dysplasia group. 

Another one is the ossifying fibroma of the 
maxillary bone. One sometimes gets an ex- 
tensive, very opaque overgrowth of bone or 
osteoid tissue involving one antrum, and this, 
too, I think, belongs in this same group of 
fibrous dysplasia. 

There is one complication we have seen, 
particularly in the skull, and that is the de- 
velopment and sometimes a fairly rapid growth 
of a cystic area in this dense, abnormal bone. 
If the cyst is biopsied, the chances are about 
four out of five that one will get a diagnosis of a 
giant cell tumor, because the cysts usually are 
lined with giant cells, but they are usually 
foreign body giant cells and not true giant cell 
tumors. Interestingly enough, one apparently 
can stop the growth of these cysts and promote 
healing by roentgen therapy to the cyst itself. 

Dr. Wyatt mentioned Albright's syndrome. I 
think Albright's syndrome should be limited 
to the group of cases where there are bone 
lesions, not necessarily involving more than one 
bone, but bone lesions of this type associated 
with sexual precosity and pigmented areas in 
the skin. That is the syndrome described by 
Fuller Albright and I think we should limit the 
name to that syndrome. 

Finally, I should like to raise an interesting 
problem in etiology or pathogenesis which Dr. 
Thannhauser of the Pratt Clinic in Boston 
raised several years ago, and that 1s whether 
this condition may possibly be a form of neuro- 
fibromatosis. 

The atypical fibrous tissue could very easily 
be interpreted by another pathologist as neuro- 
genic tissue, embryonic or undifferentiated 
nerve tissue. This 1s associated with pigmented 
areas in the skin, which as you all know are 
frequently due to cutaneous neurofibromatosis, 
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so that I think the suggestion really might be 
considered seriously. 

I would like to ask Dr. Randall if he has any 
ideas on the possibility that this really might be 
a neurofibromatosis as Dr. Thannhauser sug- 
gested. 


Dr. RaNwparr (closing). With regard to 
whether this is related to generalized neuro- 
fibromatosis as brought out by Dr. Thann- 
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hauser, the other investigators who have ex- 
amined a large number of these have found an 
absence of nerve fibers within the lesions of 
fibrous dysplasia, and in approximately 9 out of 
IO cases of neurofibroma one is able to demon- 
strate by special stains the presence of nerve 
fibers or nerve endings. It is largely on this 
absence of nerve fibers within the lesion of 
fibrous dysplasia that the support of this 
theory has not gained widespread acceptance. 
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REGIONAL ILEITIS (CICATRIZING ENTERITIS) 
OF PRENATAL ORIGIN 


By JOHN S. FETTER, M.D., a2 WILLIAM L. MILLS, M.D. 
Department of Radiology, Nazareth Hospital 
PHILADELPHIA, PENNSYLVANIA 


EVIEW of the literature reveals only 

one case resembling the one to be pre- 
sented. The case described previously by 
Koop, Perlingierio and Weiss,! was that of 
an infant three weeks old. The authors 
concluded that since the cicatrizing entero- 
colitis was found in such a voung child it 
seemed likely that the lesion began in 
prenatal life. 


CASE REPORT 
Baby K., a white female, was delivered after 


! Koop, C. 


E., Perlingiero, J.G., and Weiss, W. Cicatrizing 


enterocolitis in a newborn infant. 4m. J.M. Sc., 1947, 274, 27-33. 


/ 


an uneventful labor on July 9, 1947, and 
weighed 4 pounds g ounces. Almost imme- 
diately after birth the child vomited what ap- 
peared to be amniotic fluid and vernix caseosa. 
Vomiting continued intermittently the next day 
and consisted of large amounts of greenish 
fluid. The infant was unable to retain anything ° 
by mouth. There was now noticeable abdominal 
distention and the clinical appearance was that 
of intestinal obstruction. Until this time there 
had been no bowel movements. There was no 
evidence of imperforate anus or pyloric stenosis 
and roentgen studies of the abdomen were 
ordered. 

The findings were those of complete intes- 





Fic. 1. Examination in dorsal recumbent position (4) clearly shows markedly distended loops of small in- 
testine. Large irregularly calcified mass is in left lower abdomen. On lateral view (B) the mass is shown to 
lie anteriorly and higher in abdomen than it was in (4). 
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Fic. 2. Erect view (4) shows distended small intestine with many fluid levels indicating complete obstruc- 
tion of small intestine. Portion of calcified mass is visible in ges shadow in left abdomen. Study in inverted 
position (B) reveals similar findings. Calcified area is not as clearly seen in reproduction but could easily 


be identified on original films. 


tina] obstruction. The exact level of obstruction 
was difficult to ascertain. À most interesting 
finding was presence of a large, partly calcified, 
plaque-like mass which seemed to be either in 
the lumen or wall of distended loops of bowel 
(Fig. 1 and 2). 

'The baby continued vomiting and on surgical 
consultation it was decided to explore the ab- 
domen. On July 11, 1947, an operation was per- 
formed. 

Atoperation there was tremendous distention 
of the small intestine proximal to a lobulated 
hard yellow mass which measured about 5 by 
2.5 by 1 cm. and was located at approximately 
the mid-portion of the ileum. Distal to this 
point of obstruction the small and large intes- 
tine was collapsed. Just proximal and distal to 
the mass the ileum was pinched off and was at- 
tached to the mass by fibrous adhesions. The 
mass was resected and the dilated portion of the 


ileum brought to the surface. This was found 
to be a blind tip of ileum having been com- 
pletely occluded by the disease. An ileostomy 
was done and the abdomen closed. Seven hours 
postoperatively the baby died. 

Autcpsy was performed nine hours post- 
mortem. 

Autopsy. The body was that of a female in- 
fant apparently recently born and although al- 
most full term weighed only 3 pounds 9 ounces. 
The abdomen showed a left lower quadrant 
surgical incision from which protruded an open 
section of small intestine sutured to the ab- 
dominzl wall and extending not more than 2 
cm. from the skin surface. Positive findings 
were partial atelectasis and congestion of the 
lungs. The proximal ileum was dilated and 
showea small areas of hemorrhage. The distal 
half of the ileum was patent but showed a few 
areas of narrowing. One area in particular was 
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almost completely occluded. The cecum and 
the rest of the large intestine appeared normal. 

Gross description of the surgical specimen 
showed it to consist of an irregular elongated 
and flattened yellowish-brown piece of tissue. 
It measured 5 by 2.5 by 1 cm., was firm and had 
stringy pieces of tissue attached to it. The 
tissue cut with a gritty resistance and showed 
yellowish-green material with bands dividing 
it into compartments. Further section showed 
that these bands were compressed and nar- 
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struction and calcification of the mucosa with 
calcium in the lumen and throughout the 
bowel wall. 


CONCLUSIONS 


Since the infant showed a calcified mass 
in the abdominal cavity when it was three 
days old and because the ileum showed 
fibrosis, chronic inflammation and calcium 
in the bowel wall and lumen it is quite 
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Fic, 3. Schematic diagram of findings at operation. Actually the distention of proximal ileum was 
much greater than shown on this drawing. 


rowed portions of bowel with a hard gritty 
wall and a soft yellow material in the lumen. 
Microscopic examination of the surgical 
specimen resected from the ileum shows an un- 
usual conglomeration of material consisting of a 
great deal of calcified substance together with 
muscular elements suggesting a smooth muscle 
coat compatible with that seen in the intestinal 
tract. Parts of the tissue are well vascularized 
and other areas show an inflammatory process 
with calcification. There are areas of fibrous 
tissue proliferation and what appears to be 
hypertrophy of the muscle. There is also de- 


logical to reason that the process began in 
utero. 


SUMMARY 


A case which can be classified as regional 
ileitis or cicatrizing enteritis with calcifica- 
tion has been described. This is the second 
case to be reported in a newborn and the 
first case in which the lesion definitely had 
its origin in utero. 


Nazareth Hospital 
Philadelphia 15, Pa. 
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HODGKIN’S DISEASE 


A HISTOPATHOLOGICAL AND CLINICAL CLASSIFICATION WITH 
RADIOTHERAPEUTIC RESPONSE* 


By PHILIP F. SAHYOUN, M.D. 
Professor of Surgical Pathology, Medical College of Virginia 


and 
STUART J. EISENBERG, M.D. 
Fellow in Radiology, Medical College of Virginia 
RICHMOND, VIRGINIA 


1" IS the object of this paper to present a 
» 4 classification of Hodgkin’s disease, ex- 
clusive of Hodgkin's sarcoma, based on a 
correlation between histopathologic criteria 
and clinical course, and recognizing three 
types: 

I. Compactly cellular type (slowly pro- 
gressing)—range of maximum life expec- 
tancy forty-eight to 160 months. 

2. Fibrogranulomatous type (moderately 
progressing)—range of maximum life ex- 
pectancy twenty to sixty months. 

3. Loosely cellular type (rapidly pro- 
gressing)—range of maximum life expec- 
tancy twelve to twenty months. 

A review of the literature has disclosed 
no similar classification correlating life ex- 
pectancy, although several authors! ??:? 
have described types of Hodgkin's disease 
apparently histopathologically similar to 
those presented here. 

The problem of Hodgkin's sarcoma and 
its relationship to Hodgkin's disease re- 
mains unsolved, the former having more 
of the qualities of a true neoplasm and 
closely resembling the stem cell lymphoma 
and clasmatocytic lymphoma of Gall and 
Mallory!? from which it can be differ- 
entiated only with difficulty by the pres- 
ence of a few scattered granulomatous 
foci. 

Ever since Hodgkin, in 1832, described 
the disease which bears his name, its na- 
ture has been a debatable one. A brief re- 
view of the etiologic literature indicates 
this uncertainty. Paltauf and Sternberg? 
named the disease lymphogranulomatosis 


granulomatosa. Benda” called it malignant 
lymphoma and Mallory," Gall and Mal- 
lory,? and Sugarbaker and Craver" in- 
cluded it among the lymphomas. Callender? 
was uncertain whether it 1s a tumor or reac- 
tion to infection, while L'Esperance'*?* 
considered it a form of tuberculosis (avian), 
and Forbus and others related it to brucel- 
losis.^*? Foot? stated that it occupies a 
position between inflammation and neo- 
plasia and Warren considered the matter 
controversial?’ although he listed Hodgkin's 
disease with the lymphomas.? Some have 
favored its virus nature* while others have 
looked upon it as a granulomatous infec- 
tion, the nature of which is not yet deter- 
mined.^!5 Turner and Miller??? who put 
Hodgkin’s disease, lymphomas, and leu- 
kemias in the same category, considered 
them due to excess or alteration of certain 
chemical substances in the body, by means 
of which they report having reproduced 
these various diseases in animals. 

Desjardins? noted the frequency with 
which chronic infection (teeth, tonsils, etc.) 
is associated with the typical picture of 
Hodgkin's disease or lymphosarcoma in 
adjacent nodes. He also included Hodgkin's 
disease under the term lymphoblastoma, 
and stated that the relationship between 
Hodgkin's disease and lymphosarcoma 1s 
apparently close.? 

There has been general agreement for 
some time on the types of cellular prolifera- 
tion seen in Hodgkin's disease, but differ- 
ences of opinion exist on criteria for clas- 
sification. Gall and Mallory!® recognized 


* From the Departments of Surgery and Radiology, Medical College of Virginia, Richmond, Virginia. 
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Hodgkin's lymphoma and Hodgkin's sar- 
coma. The former they described as show- 
ing polycellular pleomorphism including 
granulocytes, lymphocytes, plasma cells, 
eosinophils, clasmatocvtes and fibroblasts, 
along with stem cells and large mono- 
nucleated and multinucleated cells having 
vesicular nuclei and prominent nucleoli. 
There is a tendency to focal necrosis. They 
considered Hodgkin's sarcoma as a separate 
entity, the basic cell of which is the stem 
cell, or Sternberg-Reed cell. These exhibit 
marked variability in size and nuclear con- 
figuration, and mitotic figures are numer- 
ous. Pleomorphism of other small cell types 
is minimal, and the presence of fibrosis is 
rare. Foot? was in general agreement, call- 
ing the two types “granulomatous” and 
"sarcomatous." Hellwig’! considered the 
Gall and Mallory classification of the 
lymphomas most promising, and believed 
the average duration of life expectancy of 
Hodgkin’s disease to be about 30 months. 
Callender? divided the condition into 
three forms: localized or sclerosing, gen- 
eralized or cellular, and sarcomatous. His 
localized type is characterized by gradu- 
ally increasing fibrosis with typical pleo- 
morphism and Sternberg-Reed cell forma- 
tion and variable necrosis, while the gen- 
eralized form shows little sclerosis or 
necrosis, few typical Sternberg-Reed cells, 
and abundance of uninuclear reticulum 
cells. He considered the sarcomatous form 
very similar to reticulum cell sarcoma. 
Jackson's classification’: included early 
Hodgkin's  (paragranuloma), classical 
Hodgkin’s (granuloma), and Hodgkin’s 
sarcoma. The early type was described as 
superficially resembling lymphocytoma, 
rather than true Hodgkin’s granuloma, 
with few typical Reed cells and with no 
fibrosis or eosinophilia. This type is said to 
run a slow course and may remain unaltered 
for twenty years, but gradually passes over 
into the classical form. The latter Jackson 
described as the typical granulomatous 
picture, with Sternberg-Reed cells, fibrosis, 
necrosis and eosinophilic infiltration. Life 
duration is said to be about 2.6 years. The 
Hodgkin's sarcoma of Jackson consists 
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mostly of large, round, rather uniform cells 
with basophilic cytoplasm and prominent 
nucleoli. Sternberg-Reed cells are present 
and essential for the diagnosis, but fibrosis, 
necrosis, granulocytes and eosinophils are 
absent. Life expectancy is said to be about 
one year. 

Foot? described the histopathologic pic- 
ture as running the gamut from a granulom- 
atous to a neoplastic lesion, and Long- 
cope!? has stated that there is increasing 
connective tissue formation as the disease 
progresses from early to late stage. ° 

Bersack! classified Hodgkin’s disease 
into three types histopathologically. His 
Hodgkin's lymphoreticuloma showed prev- 
alence of reticulum cells, or frequent 
mitoses, or both; he believed that large or 
medium sized lymphocytes with mitoses 
have the same significance. The cases show- 
ing the typical features of ple»morphism, 
Sternberg-Reed cells, and moderate fibrosis 
he called Hodgkin’s granuloma, these 
making up the main part of his material. 
His third type, Hodgkin’s lymphoma, was 
described as demonstrating destruction of 
the gland architecture, with only slight 
tendency to pleomorphism, and with mod- 
erate persistence or prevalence of lympho- 
cytes, mostly of the small variety. He 
further subdivided the lymphoreticuloma 
and the lymphoma varieties into typical 
and atypical types, depending on the 
presence, or absence, respectively, of Stern- 
berg-Reed cells. 

Cohn and Richter* and Krumbhaar*® be- 
lieved that the average duration of life ex- 
pectancy is two to three years. The latter 
stated that fulminating cases may live only 
a few months, and that more slowly pro- 
gressive cases may live six to eight years or 
more, a few on record having a duration of 
twenty-six years. 

In general, the opinions expressed in the 
various papers quoted above do not directly 
oppose the presently reported concept of 
the fundamental changes in Hodgkin’s 
disease. However, according to Murray and 
Broders,” the histopathologic grade of 
malignancy in Hodgkin's disease bears no 
relationship to the time of survival follow- 
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ing histopathologic diagnosis, and the sur- 
vival rate is the same for all grades. The 
present study does not bear out their con- 
clusion, but rather suggests that the histo- 
pathologic picture and clinical course can 
be correlated. Each of the 24 cases available 
for study had microsections, reasonable 
clinical records, and surgical, medical, or 
radiotherapeutic data. 

It is realized that these 24 cases, in them- 
selves, are insufficient for the drawing of 
final conclusions. For this reason the 
method of study employed, described be- 
low, was designed to utilize these cases as a 
test of the impressions of histopathologic 
classification and prognostic criteria pre- 
viously gained during a number of years of 
observation. 

Complete clinical abstracts of the cases 
together with their subsequent histories 
were made. The microsections were pre- 
sented, one case at a time, and in no 
particular order, to the microscopist, who 
had no previous access to either the case 
records or the slides. He was given no in- 
formation concerning the names of patients, 
previous diagnoses, or clinical data. Solely 
on histopathologic grounds, therefore, the 
microscopist made a diagnosis and stated 
his impression as to clinical course and life 
expectancy. These were recorded, and 
later checked against the known clinical 
facts. 

The slides were examined a second time, 
with the microscopist still having no knowl- 
edges of the case history, and still in no 
definite order, to see whether the original 
impression could be verified. In those few 
cases where a discrepancy existed between 
the first and second readings the slides were 
presented a third time. The rare persisting 
discrepancies were then called to the atten- 
tion of the microscopist, the clinical data 
of that case made known to him, and the 
slides critically analyzed in the light of all 
available information and compared with 
other cases of similar type, in an effort to 
explain the discrepancy rationally and to 
arrive at a final definite diagnosis. 

The entire data were charted, all cases 
which might be expected to have similar 
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course and life expectancy, as judged by 
cytologic criteria, being grouped together. 
The expected course was then compared 
with the known course, and a check on the 
accuracy of the cytologic criteria was thus 
established. 

Of the 24 cases studied, 19 were followed 
sufficiently long to adequately determine 
the clinical course. Of these, 17 confirmed 
the histopathologic prognostication. A de- 
tailed account of the histopathologic cri- 
teria and individual case reports follow. 


I. COMPACTLY CELLULAR (SLOWLY PRO- 
GRESSING) HODGKIN’S DISEASE 
(II CASES) 


(a) Histopathologic Picture (Fig. 1). The 
architecture of the lymph node is altered 
and there are irregular proliferations of 
reticulo-endothelial cells with formation of 
Sternberg-Reed cells. Pleomorphism, al- 
though present, is not striking. The pro- 
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Fic. 1. No. B-1076. Hodgkin’s disease—the com- 
pactly cellular type (slowly progressing). The 
compact cellularity is due mostly to lymphoid 
cells. Eosinophils and plasma cells are present in 
small numbers. The Sternberg-Reed cells are 
quite numerous and well formed. The tissue shows 
little fibrosis. Hematoxylin and eosin stain. X 400. 
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liferation 1s mostly of lymphoid and retic- 
ulo-endothelial nature with a compact 
structure. Few eosinophiles and plasma 
cells are found scattered throughout the 
section. Fibrosis and necrosis are not 
marked. 

(b) Cytologic Differential Features. The 
compact structure of the tumor with only 
slight fibrosis are characteristics of this 
type. 

(c) Correlation between Histopathologic 
Prognostication and Clinical Course. Of the 
II cases studied, 7 were followed suffi- 
ciently long to determine the course. Of 
these, 5 followed the histopathologically ex- 
pected course, while one was more com- 
patible with the acute and one with the 
hbrogranulomatous type. 

(d) Case Histories. 


Case 1 (Fig. 1). W. S. B. (No. 26877), a white 
male, aged seventy-two, was admitted to the 
hospital with a chief complaint of vague ab- 
dominal pain and constipation of one month's 
duration. Essential physical findings were right 
upper quadrant and left upper quadrant ab- 
dominal masses and palpable liver edge. There 
was no palpable lymphadenopathy at the time 
of initial examination, with glands appearing 
in the cervical region one year later. Laboratory 
findings were essentially normal. A gastro- 
intestinal series suggested findings as seen in 
carcinoma of the head of the pancreas. 

Exploratory laparotomy revealed extensive 
retroperitoneal tumor, biopsy of which showed 
Hodgkin's disease of the compactly cellular 
(slowly progressing) type. Roentgen therapy in 
divided air doses, totalling 4,800 r to the pelvis, 
6,410 r to the abdomen and 675 r to the cervical 
glands, given over a period of two years, re- 
sulted in satisfactory objective and subjective 
improvement, with good control of the tumor. 
The patient lived twelve and a half years after 
onset of symptoms. 


Case 2. C. T. (No. 60406), a white male, 
aged ten, was admitted with a history of 
drowsiness, fever, malaise, anorexia, headache, 
and sore throat for one week. He had had a 
lump in the right axilla for three years which 
had been gradually enlarging only during the 
previous six months. Essential physical findings 
showed a large, firm, irregular, painless, non- 
tender mass in the right axilla, with discrete 
palpable nodes in cervical, inguinal, and left 
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axillary regions. There was injection of the 
pharyngeal mucous membrane with red hyper- 
trophied tonsils, and the skin of face, thorax, 
and scalp showed a reddish maculopapular 
rash. The tips of liver and spleen were palpable. 
During the early period of hospitalization the 
patient's temperature fluctuated between nor- 
mal and 103? F., with curve similar to the Pel- 
Ebstein type. 

Laboratoryexaminations showed mild anemia 
with an initial high white blood cell count which 
returned to normal after the pharyngitis had 
subsided. The initial smear showed “11 per cent 
pathologic lymphocytes." There was a positive 
heterophile antibody titer (1:40). The urine 
was essentially negative. 

Biopsy of the axillary mass showed Hodg- 
kin's disease of the type classified as compactly 
cellular (slowly progressing). Roentgen therapy 
included fractionated dosage (measured in air) 
over a period of three years and eight months 
totalling 800 r to the right axilla, 1,550 r to the 
cervical region and 700 r to various other pal- 
pable glands. The response was excellent both 
subjectively and objectively. 

The patient was last seen almost twelve years 
after onset of symptoms at which time he felt 
entirely well and exhibited only a few small 
asymptomatic inguinal nodes. 


Case 3. A. B. (No. B-2740), a colored fe- 
male, aged forty-three, complained of swelling 
of the neck for five months, and vaginal bleed- 
ing and discharge of three weeks' duration, as- 
sociated with low abdominal pain. Examination 
showed generalized, firm, moderately tender 
palpable lymphadenopathy, most marked in 
the cervical region. No definite information 
concerning the duration of the adenopathy was 
available. Fever was minimal with only an oc- 
casional rise to 100° F. Laboratory examina- 
tions were normal except for a total serum 
protein of 8.4 grams, with 3.9 grams of albumin 
and 4.5 grams of globulin, and an erythrocyte 
sedimentation rate of 26 mm. per hour. Uterine 
dilatation and curettage showed no malignancy, 
and vaginal bleeding and discharge were re- 
lieved. Biopsy of a cervical gland showed 
Hodgkin’s disease of the compactly cellular 
type, associated with caseous tuberculous le- 
sions. 

The patient received goo r (measured in air) 
to each side of the neck in fractionated doses, 
with disappearance of the nodes. There was 
recurrence after seven months, and 300 r was 
given to each side of the neck, after which she 
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failed to return for further treatment. A follow- 
up letter.twenty-five months after the rodes 
were first noted revealed that the patient was 
still alive with nodes present in neck and axilla. 


Case 4. W. H., a white male, aged twenty- 
two, gave a one month history of swelling of 
the. neck. Examination showed left cervical 
adenopathy, which on biopsy proved to. be 
Hodgkin’s disease of the compactly cellular 
type. Fractionated roentgen therapy, totalling 

2,400 r (measured in.air) to this area resülted 
in complete regression of the nodes, with no 
recurrence at twenty months after onset. | 


CASE 5. R. J., (No. 41921), a colored male, 
aged ten, was admitted with a one year history 
of swelling of the right side of the neck. Ex- 
amination showed generalized: lymphadenop- 
athy, most marked in the right cervical: region. 


Biopsy. showed: compactly cellular type of ` 


Hodgkin's disease. The patient received $90 r 
of fractionated roentgen therapy to the right 
cervical glands with disappearance of the nodes. 
About two and a half years later he was ad- 
mitted again with left upper quadrant pain, a 
markedly enlarged hard spleen, and shot-like 
generalized adenopathy. Splen ectomy was done, 
with histopathologic examination showing 
Hodgkin's disease as above. He received frac- 
tionated doses (measured in air) totalling 1,000 
r to the retroperitoneal region, and 200 r each 
to both inguinal and both cervical areas, with 
excellent response. At 129 months after onset 
of symptoms the patient was alive and well with 
only.a few scattered shot-like nodes palpable. 


Case 6. R. C., a colored female, aged forty- 
four, complained of swelling of the neck for 
one year. Examination showed palpable left 
cervical nodes which, on biopsy, proved to be 
Hodgkin's disease of the compactly cellular 
type. Fractionated dose of 9oo r (measured in 
air) was given resulting in marked improve- 
ment. Seven months later she was readmitted 
with low back pain, malaise, and septic type of 
fever. There was no palpable adenopathy. 
Total body irradiation with 300 r resulted in al- 
leviation of symptoms. Nine months later. the 
symptoms recurred with right inguinal! adenop- 
athy and an enlarged liver. The retroperi- 
toneal and inguinal regions each received a total 
of 1,300 r in, air, with relief of symptoms and 
disappearance of the adenopathy. At twenty- 
nine months after onset of the disease the pa- 
tient was living and well. 
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Case 7. G. O. (No. A-22430), a white male, 
aged forty-nine, complained of pain in the left 
upper quadrant ‘and right axilla, and non- 
productive cough for one month. He had lost 26 
pounds over an indefinite period of time. Ex- 
amination showed a tender mass in the epi- 
gastrium and left upper quadrant. There were 
palpable inguinal and axillary nodes. Roent- 
genogram of the chest showed an infiltrative 
lesion in the right lung. Temperature fluctuated 
between normal and 101? F. daily. One month 
later the patient developed pain in the low back 
and right hip. Biopsy of a lymph node showed 
Hodgkin’s disease of the compactly cellular 
type. Fractionated dose (measured in air) of 
roentgen therapy totalled 2,200 r to the ab- 
domen, 1,600 r to the right inguinal region, 700 
r to the left inguinal region, 800 r to the right 
hip, and 1,400 r to the lumbar spine. There was 
no significant response, but rapid retrogres- 
sive course and death four and a half months 
after onset of symptoms. 


Case 8. P. B. (No. 39783), a adored female, 
aged ten, had noted swelling of the cervical 
glands one month before admission, and cough 
for one week. On examination the right cervical 
glands were enlarged to the size of an egg, and 
were discrete and doughy in consistency. There 
was no other palpable adenopathy. The tem- 
perature rose as high as 103° F. daily. Roentgen 
examination of the chest showed dense hilar 
shadows. At various later stages of the disease 
pulmonary infiltration, an enlarged spleen, and 
evidence of retroperitoneal involvement were 
noted. : 

Biopsy of a lymph node showed Hodgkin’s S 
disease of the compactly cellular type. Irradia= 
tion totalling 3,790 r to the neck, 1,420 r to the 
mediastinum, 1,050 r to’ the abdomen: 1,800 r 
to the spleen, 850 r to the pelvis, and 1,0c0 r to 
miscellaneous lymph nodes was given over a 
period of six years, with excellent control of 
the disease until the later stages. The patient 
died eighty-four and a half months after onset 
of symptoms. 


Case 9. D. E. (No. 9663), a colored female, 
aged nineteen, gave a six months’ history of 
swelling in the left neck and axilla. Examina- 
tion revealed large, hard, matted, non-tender 
left cervical and axillary adenopathy, and 
smaller discrete nodes in the inguinal and 
supraclavicular regions. There was poor oral 
hygiene with dental caries, and a generalized 
macular pigmented dermatitis. Fever was 
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only occasional and mild. The white blood cell 
count was 17,500 with 74 per cent polymorpho- 
nuclear leukocytes and 3 per cent eosinophils. 

Biopsy of a lymph node showed compactly 
cellular type of Hodgkin's disease. Fractionated 
dosage (measured in air) totalling 1,800 r to the 
left neck and supraclavicular regions and 270r 
to the left axilla were given. Good response was 
obtained, but the patient failed to return for 
further examination or treatment. A follow-up 
letter disclosed that the patient was living at 
forty-seven months after onset of Illness, but 
had become gradually weaker. 


Case 10. G. B. (No. A-46950), a colored 
male, aged six, had had a swelling of the left 
side of the neck for four and a half months. 
Examination showed palpable cervical, axillary 
and inguinal adenopathy, soft, discrete, painless 
non-tender, and up to 1.5 cm. in diameter. The 
tonsils were large and nodular but not acutely 
inflamed. The temperature showed daily rise 
to 100° F. Laboratory examinations were es- 
sentially negative, and roentgen examination 
of the chest showed nodular densities at both 
hila. Biopsy of a lymph node revealed com- 
pactly cellular type of Hodgkin’s disease. 

Roentgen therapy totalled 1,600 r to the left 
neck and 8co r to the right cervical region, and 
600 r to the anterior chest. Response was ex- 
cellent and the patient remained well for 
twenty-seven months, at which time he was 
readmitted with Pel-Ebstein type of fever to 
104^ F., anemia, ascites, splenic enlargement, 
and marked prominence of hilar nodes. Death 
occurred shortly thereafter, the total duration 
of illness having been thirty-five and a quarter 
months. 


Case 11. B. S. (No. 45424), a colored male, 
aged forty, complained of itching of the skin 
at night, swelling of cervical and axillary nodes 
and a sore toe, all of one year's duration. Ex- 
amination showed generalized | non-tender 
adenopathy and multiple diffuse subcutaneous 
nodules. There was infection of the right big 
toe. The tonsils were large and red, and there 
was pharyngeal injection. Temperature rose 
intermittently to 102? F. Total serum protein 
was 6.5 grams with 3.5 grams albumin and 3.0 
grams globulin. The urine showed one plus 
albumin. Roentgen examination of the chest 
showed healed primary tuberculosis and an in- 
filtrative lesion of the left lower lobe. 

Biopsies of the skin revealed mycosis 
fungoides, and of a node compactly cellular 
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type of Hodgkin's disease. The patient received 
roentgen therapy totalling 5,000 r to multiple 
fields during a period of one month, with some 
improvement in his condition. He was last 
known to be living ten months after onset of 
symptoms, but no satisfactory follow up could 
be obtained. 


II. FIBROGRANULOMATOUS (MODERATELY 
PROGRESSING) HODGKIN'S DISEASE 
(6 CASES) 


(a) Histopathologic Picture (Fig. 2). The 
typical picture of Hodgkin's granuloma is 
seen. There is proliferation of reticulo-* 
endothelial cells, with Sternberg-Reed cells, 
and pleomorphism with abundance of 
eosinophils, plasma cells and other leuko- 
cytes. There is a tendency to fibrosis and 
necrosis. 

(b) Cytologic Differential Features. As 
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Fic. 2. No. C-1874. Hodgkin's disease—the fibro- 
granulomatous type (moderately progressing). In 
this type the cellular pleomorphism is very 
marked. Eosinophils and plasma cells are nu- 
merous. There is active hyperplasia of the reticulo- 
endothelial cells with abundance of Sternberg- 
Reed cells. Mitosis is frequent. Sclerosing granula- 
tion tissue is diffuse and in the larger Hodgkin's 
areas, foci of necrosis are usually observed. Hema- 
toxylin and eosin stain. X 400. 
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the name implies, the granulomatous pleo- 
morphism plus the tendency to fibrosis and 
necrosis differentiates this type. 

(c) Correlation between | Histopatholegic 
Prognostication and Clinical Course. All of 
the 6 cases were followed adequately, and 
showed a clinical course in keeping with 
that expected of a fibrogranulomatous tvpe 
of Hodgkin's disease. 

(d) Case Histories. 


Case 12 (Fig. 2). O. S. (No. A-8305), a white 
female, aged thirty-four, complained of a pain- 
"Jess, non-tender, firm mass in the right cervical 
region, and a cough for six months. She had had 
an eczematoid dermatitis of the hands, fore- 
arms, feet and ankles for five years. The only 
essential findings on physical examination were 
the cervical mass, associated with palpable 
cervical and supraclavicular lymph nodes, and 
the rash as described. At various stages of her 
later illness she developed axillary and further 
cervical nodes and roentgenologic evidence of 
mediastinal and pulmonary involvement. Lab- 
oratory data were essentially negative. Lymph 
node biopsy showed Hodgkin’s disease of the 
fibrogranulomatous type. 

The patient has received over 17,000 r (meas- 
ured in air) to various fields in divided doses 
during a period of five years. Response cf the 
various recurrent nodes was excellent at first, 
with gradual decrease in radiosensitivity. At 
five and a half years after onset of symptoms 
the patient is in very poor condition, and shows 
increasing evidence of deterioration. 


Case 13. R. J. (No. 61615), a white male, 
aged forty-nine, gave a thirty months’ history 
of dysphagia, general lymphadenopathy and 
slight dyspnea. There had been weight loss of 
70 pounds during the previous year. Physical 
examination showed generalized, discrete, firm, 
non-tender lymphadenopathy, with nodes de- 
scribed as reaching the size of a "marble." 
There were benign buccal warts on the tongue 
and palate (histopathologic diagnosis). The tip 
of the spleen was palpable. 

Laboratory examinations were essentially 
negative except for the white blood cell picture, 
which showed a count of 25,900, with 70 per 
cent lymphocytes, 28 per cent polymorphonu- 
clear leukocytes, I per cent monocytes, and I 
per cent basophils. There were many smudges 
and abnormal lymphocytes reported en the 
smear. Total serum protein was 5.5 gm., with 
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4.0 gm. albumin and 1.5 gm. globulin. Biopsy 
of a lymph node showed fibrogranulomatous 
type of Eodgkin’s disease. 

The patient had received several previous 
series of roentgen therapy elsewhere totalling 
approximately 1,600 r. In this department he 
received a total of 3,450 r to multiple fields in 
fractionaced dosage over a period of fifteen 
months. Hemoglobin was reduced to 18 per cent 
at one tme, but improved with transfusions. 
There was definite improvement during the 
time the patient was under observation, with 
multiple small nodes remaining at the time he 
was last seen. A follow-up inquiry disclosed 
that death had occurred forty-one months after 
onset of symptoms. 


Case 14. C. W. (No. 48211), a white female, 
aged forty-four, complained of tinnitus and 
deafness of the right ear, and pain on the right 
side of -he face and scalp of fifteen months' 
duratior. Examination showed bilateral firm 
tender submandibular nodes, deafness in the 
right ea~, low grade fever, and suggestive evi- 
dence o a right cerebellopontine angle tumor. 
The only positive laboratory finding was one 
pius urmary albumin. Roentgen examinations 
of the skull and chest showed no pathologic 
changes Exploratory craniotomy revealed no 
tumor, and right trigeminal nerve section was 
done wth relief of pain. Biopsy of a lymph 
node slowed Hodgkin's disease of the fibro- 
granulomatous type. Fractionated radiation 
therapy totalled 600 r to the enlarged nodes, 
with some reduction in size of these nodes when 
the patient was last seen three months later. 
Inquiry revealed that she had died forty-three 
months after onset of symptoms. 


CASE p. L. H. (No. A-44971), a colored 
female, aged forty-six, gave a twelve months' 
history of progressively enlarging  painless 
nodes 13 the right cervical region, cough, weak- 
ness ar d malaise. She was a known mild dia- 
betic. On examination there were discrete pal- 

pable cervical, inguinal and axillary lymph 
ae witha latos tender right cervical mass, 
apparently made up of matted nodes. Uterine 
fibroids were noted. The temperature curve 
showed irregular daily spikes as high as 104? F. 
The red blood cell count was 3,300,000 with 60 
per ceat hemoglobin and the white blood cell 
count was 11,020 with 70 per cent polymorpho- 
nuclea- leukocytes, 17 per cent lymphocytes 
and I7 per cent monocytes. The lymphocytes 
were reported to be large. 
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A lymph node biopsy showed fibrogranulom- 
atous type of Hodgkin's disease. Fractionated 
roentgen therapy was given, totalling 1,000 r 
to the anterior and 800 r to the posterior me- 
diastinum, and 400 r to the cervical nodes. 
There was good immediate response with re- 
currence after one month, but the patient 
failed to return for further therapy. Death oc- 
curred nineteen months after onset of symp- 
toms. 


Case 16. E. S. (No. A-30241), a colored 
female, aged twenty-eight, noted swelling in 
the left neck and axilla immediately following 
postpartum mastitis forty-eight months before 
admission. During the last six months there 
had been nausea, anorexia, and weight loss of 
40 pounds. Examination revealed palpable, 
discrete, firm, freely movable cervical, axillary, 
infraclavicular, inguinal, and pre-auricular 
nodes, widened mediastinum, palpable liver 
and spleen, and a poorly demarcated mid- 
abdominal mass. In the upper outer left breast 
there were several nodules draining a milky 
fluid. Temperature rose irregularly as high as 
102° F. The red blood cell count was 3,830,000 
with 42 per cent hemoglobin and the white 
blood cell count was 29,800 with 4 per cent 
lymphocytes, 1 per cent monocytes, and 95 
per cent polymorphonuclear leukocytes show- 
ing marked shift to the left. Bone marrow study 
showed myeloid hyperplasia with increased 
megakaryocytes. The total serum protein was 
8.3 gm. with 4.7; gm. albumin and 3.6 gm. 
globulin. Urinary findings included one plus 
albumin, one plus glucose, 25-30 leukocytes 
and s-10 erythrocytes per high power field. 
Cultures of the drainage from the breast 
nodules were sterile, and a brucellergin skin 
test was positive. Roentgenogram of the chest 
showed prominent hilar shadows. 

Biopsy of a lymph node revealed Hodgkin's 
disease of the fibrogranulomatous type. Roent- 
gen therapy totalled 1,000 r to the cervical re- 
gion, 200 r to each axilla, and 200 r to the 
spleen with excellent response noted at the 
time this treatment was completed. The patient 
failed to return for a check-up, but inquiry re- 
vealed that she had died sixty-three months 
after onset of symptoms. 


Case 17. N. B. (No. 46673), a colored female, 
aged thirty-five, gave a four months’ history of 
swelling under the left arm and in the neck, 
aching of the left arm and frontal headache. 
Examination showed hard, non-tender, discrete 
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nodes in the left axilla, and left supraclavicular 
and cervical regions. Temperature ranged in- 
termittently from normal to 103° F. There was 
a primary luetic lesion of the vagina and serology 
was positive. Urinary albumin was one plus 
with §-8 leukocytes and 1-2 erythrocytes per 
high power field. Other laboratory findings were 
within normal limits. Roentgen examination of 
the chest showed a dense right hilar shadow. 

Biopsy of a lymph node revealed fibrogranu- 
lomatous type of Hodgkin's disease. Roentgen 
therapy totalled 1,020 r to the left supra- 
clavicular region, 550 r to the left cervical and 
left axillary glands, and 250 r to the chest., 
Response was excellent for one year with recur- 
rence and retrogressive course thereafter. The 
patient died twenty months after onset of 
symptoms, and autopsy disclosed widespread 
Hodgkin's disease and associated. pulmonary 
and lymph node tuberculosis. Cultures of vari- 
ous nodes for Brucella were negative. 


II. LOOSELY CELLULAR (RAPIDLY PRO- 
GRESSING) HODGKIN'S DISEASE 
(7 CASES) 

(a) Histopathologic Picture (Fig. 3). The 
architecture of the node is completely de- 
stroyed and replaced by sheets of loose 
reticulo-endothelial cells with numerous at- 
tempts at primitive Sternberg-Reed cell 
formation evidenced by early nuclear 
lobulation and with abundant mitotic 
figures. There is a diffuse pleomorphic pic- 
ture of eosinophils, plasma cells, lympho- 
cytes and leukocytes of all types with loose 
edematous structure. The capsule may be 
invaded and there may also be invasion of 
lymphatics and blood vessels with an 
altered blood picture. The tumor is mark- 
edly vascular. 

(b) Cytologic Differential Features. The 
loose edematous structure, immature type 
of Sternberg-Reed cells and numerous 
mitoses are characteristic. Invasion of cap- 
sule, vessels and lymphatics also attest to 
the acute nature of the disease. 

(c) Correlation between Histopathologic 
Prognostication and Clinical Course. Of the 
7 cases studied, 6 closely followed the ex- 
pected course. One patient was lost track 
of before definite conclusions could be 
drawn. 


(d) Case Histories. 
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Case 18 (Fig. 3). S. K. (No. À-41571), an 
asthmatic and rheumatoid arthritic of leng 
standing, was admitted with a two weeks’ 
history of an enlarging painless lump in the ‘eft 
axilla. Physical findings showed the modera ‘ely 
firm, nodular, fixed, non-tender mass in the left 
axilla, about the size of a "goose egg." There 
was mild cardiac enlargement, with asthmatic 
squeaks in both lungs. The liver was palpable 2 
inches, and the spleen 1 inch below the ccstal 
margin. During the period of hospitalization 
there was only occasional rise of temperature to 
100° F. 

Laboratory examinations were essentially 
normal except for hemoglobin of 70 per cent, 
and a rare white blood cell in the urine. Reent- 
genogram of the chest showed very sight 
mediastinal widening. Biopsy of a lymph node 
showed Hodgkin's disease of the loosely ce lular 
(rapidly progressing) type. 

The patient received 1,000 r, in air, in divided 
doses over a period of five days, with n» ap- 
preciable response and with death six weeks 
after onset of symptoms. 


Case 19. M. S. (No. 42286), a white female, 
aged thirty-five, gave a nine months' history of 
painful swelling of the neck and scalp, weight 
loss, nausea, cough, dyspnea, and facial edema. 
Essential physical findings were firm, “ender 
cervical, left supraclavicular and right inguinal 
glands, and tender swelling over the left 
parietal region. The mediastinum was 6 cm. 
wide to percussion, and there were bronchial 
breathing and increased voice sounds at «he left 
intrascapular region. There was irregular 
spiking of fever to 102° F. 

Laboratory examinations showed 60 per cent 
hemoglobin, with 3,050,000 erythrocytes. The 
white blood cell count was 8,050, with 82 per 
cent polymorphonuclear leukocytes (shit to the 
left), 6 per cent lymphocytes, 8 per cen: mono- 
cytes, 2 per cent eosinophils, and 2 per cent 
basophils. Urinary findings included a trace of 
albumin, one plus acetone, and one to two 
leukocytes per high power field. Roen-gen ex- 
amination showed a markedly widemed me- 
diastinum, and there was erosion of the parietal 
bone adjacent to the scalp lesion. Bropsy re- 
vealed Hodgkin's disease of the loosely cellular 
type. 

Over a period of four months the pztient re- 
ceived doses of 1,100 r (measured in a r) to the 
scalp, 2,184 r to the mediastinum, 500 r to the 
cervical nodes, and soo r to the right inguinal 
nodes. There was definite improvemer t for two 


Hodgkin’s Disease 377 








Fic. 3. No. C-931«. Hodgkin's disease—the loosely 
cellulzr type (rapidly progressing). This type 1s 
characterized by marked cellular pleomorphism. 
Eosinophils and plasma cells are irregularly dis- 
tributed. Reticulo-endothelial hyperplasia 1s very 
active with numerous mitotic figures. The Stern- 
berg-Reed cel!s are poorly developed. The stroma 
is very loose and rich in blood supply. Hematoxylin 
and eosin stain. X 400. 


months with recurrence and rapid retrogressive 
course thereafter. Death occurred thirteen 
montks after onset of symptoms. 


Case 20. T. A. (No. A-44286), a white male, 
aged fifty-six, had noted onset of abdominal 
pain and swelling, and a mass in the left cervi- 
cal rezion two months previously. Examination 
showed discrete left cervical, and right axillary 
glands, and a nodular liver extending 4 inches 
beyond the costal margin. There was abdominal 
distention and evidence of peritoneal fluid. 
Fever was minimal, with only occasional rise 
to Ic I? F. Urinary albumin was one plus, with 
othe- laboratory findings essentially normal. A 
roenzgenogram of the chest showed enlarged 
hilar nodes. 

Biopsy revealed Hodgkin’s disease of the 
loosely cellular type. Roentgen therapy totalled 
3,200 r to the abdomen, 1,000 r to the neck, 
and 400 r to the mediastinum, but response was 
only transient with decrease in size of the nodes, 
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recurrence, and retrogressive course. Death oc- 
curred seven months after onset of symptoms. 


Case 21. R. T. (No. A-7928), a white male, 
aged fifty, complained of swelling of the neck 
for three months, with moderate associated 
dyspnea and dysphagia. Examination showed 
firm, discrete cervical, pre-auricular, axillary 
and inguinal nodes, 1 to § cm. in diameter, 
most marked in the neck. The tonsils were 
large. Temperature curve showed an occasional 
rise to 102? F. Laboratory examinations and 
roentgenogram of the chest were essentially 
negative. 

Lymph node biopsy showed loosely cellular 
Hodgkin's disease. Fractionated roentgen ther- 
apy to cervical, inguinal, axillary, and supra- 
clavicular glanda totalled 5,400 r, with fair 
response and reduction in size of the nodes. 
When last seen, six months after the onset of 
the illness, the patient felt fairly well but there 


had been an increase in the size and number of 


palpable nodes. 


Case 22. G. N. (No. 30989), a colored male, 
aged fifty-four, was admitted with a three 
months' history of fever, pain in the back and 
abdomen, generalized glandular swelling, 20 
pounds weight loss, malaise, pruritus, and head- 
ache. Examination showed generalized, discrete, 
non-tender lymphadenopathy, with the skin of 
the lower extremities, chest and left shou'der 
warm, dry and cracked. There were dental 
caries, hypertrophied tonsils, dullness to per- 
cussion and diminished breath sounds in the 
lower right chest, palpable liver (2 to 3 cm. be- 
low the costal margin), and palpable tip of the 
spleen, with tenderness in the upper abdomen 
and left flank. Fever varied from normal to as 
high as 104° F. daily. There was a mild hypo- 
chromic anemia. A roentgenogram of the chest 
showed hilar densities suggesting lymphoma. A 
diagnosis of loosely cellular Hodgkin’s disease 
was indicated by lymph node biopsy, which was 
followed by fractionated roentgen therapy 
totalling 8oor each to chest, left supraclavicular, 
each cervical, and each inguinal region, and 250 
r to each epitrochlear region. There was some 
clinical improvement noted for about one 
month, with reduction in size of the nodes, but 
relapse occurred, with pleural fluid seen on 
roentgenographic examination. The course was 
rapidly retrogressive with death four and a half 
months after onset of symptoms. 


Case 23. H. G. (No. 83199), a colored male, 
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aged sixty- -four, gave an eleven months' history 
of pruritus, painful nodules over the entire 
body, and As in the back. Examination re- 
vealed tender nodes in the cervical, inguinal 
and axillary regions up to 5 cm. in diameter, 
multiple pea-sized subcutaneous nodules, heart 
slightly enlarged to the left, dental caries and 
poor oral hygiene. The temperature rose ir- 
regularly to 102? F. White blood cell count was 
14,000 with 21 per cent eosinophils, and the 
urine contained a trace of albumin. 

Biopsy of a lymph node showed loosely cel. 
lular type of Hodgkin's disease. Fractionated 
roentgen therapy totalling 2,300 r was given to 
multiple fields with satisfactory control of the 
disease for one year, at which time the patient 
developed an abdominal mass and palpable 
liver and spleen. There was gradual deteriora- 
tion, and death occurred two years after onset 
of symptoms. 


Case 94. We Hi a white male, aged fifty- 
eight, complained of an "infected throat and 
tonsils" of seven weeks' duration. Examination 
showed hypertrophied infected tonsils and 
generalized lymphadenopathy. The red blood 
cell count was 3,450,000, with 68 per cent 
hemoglobin, and white blood cell count was 
18,500, with 42 per cent polymorphonuclear 
leukocytes, 3 per cent lymphocytes, 8 per cent 
monocytes and 47 per cent plasma cells. Lymph 
node biopsy showed loosely cellular type of 
Hodgkin's disease. Fractionated roentgen ther- 
apy totalled 1,000 r to the cervical glands, 6co r 
to the mediastinum, 400 r to each axilla, and 
600 r to each inguinal region. There was only 
transient response, with rapid decline and death 
five and a quarter months after onset of symp- 
toms. 


SUMMARY AND CONCLUSIONS 


A brief review of the literature relative 
to opinions concerning etiology and clas- 
sification of Hodgkin's disease is given. 

A report is made of the study of 
twenty-four cases of Hodgkin's disease 
with the object of showing that careful 
evaluation of the histopathologic picture is 
helpful in the prognostication of course and 
He expectancy. 

A classification of Hodgkin's disease 
IS A ered, based on histopathologic criteria 
and approximate range of maximum life 
expectancy: 
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(a) Compactly cellular type (slowly pro- 
gressing)—forty-eight to 160 months. 

(b) Fibrogranulomatous type (moder- 
ately progressing)--twenty tosixty montas. 

(c) Loosely cellular type (rapidly pro- 
gressing)— twelve to twenty months. 

4. The histopathologic criteria are de- 


scribed. 


5. Case histories, with response to roeat- 
gen irradiation, and with correlation be- 
tween the histopathologically expec ed 
course and actual course as noted in tuis 
series of twenty-four cases, are presentec. 

6. Nineteen of the twenty-four cases 
were followed adequately. Of these nine- 
teen cases the courses of seventeen verif ed 
the histopathologic prognostication. 


Stuart J. Eisenberg, M.D. 
Medical College of Virginia 
Richmond 19, Virginia 
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THE ROENTGEN TREATMENT OF CUTANEOUS 
CARCINOMA INVOLVING CARTILAGE* 


By LEO M. LEVI, M.D. 


LOS ANGELES, CALIFORNIA 


"dq E perpetuation of false concepts has 
been commented upon by numerous 
writers, both medical and lay. Manv doc- 
tors, including even some radiologists, cling 
to the opinion that cutaneous cancer which 
involves cartilage should not be treated by 
radiotherapeutic methods. Their feeling 
seems to be that when such a complication 
has arisen, any attempt to cure the disease 
by irradiation will inevitably result in peri- 
chondritis. This is admittedly a verv pain- 
ful condition and one to be avoided 1f pos- 


sible. Some authors urge surgical treatment 
of all lesions involving cartilage. Others? 
advocate the use of heavily filtered pro- 
tracted irradiation, with relatively high 
voltage. The results which they have pub- 
lished have been most encouraging. The 
excellent paper by Driver and Cole? em-, 
phasizes that “The presence of cartilage in 
uncomplicated cases does not contraindi- 
cate the use of properly selected radiation 
therapy." In Ackerman and del Regato's 
recent book! the same statement is made. 





Fic. 1. Case 1. 4, basal cell cancer involving cartilage. Treated in January, 1941, by fractionated doses of 
roentgen rays, 1,500 r being given three times within a period of one week. The total dosage was 4,500 r. 
B, after treatment. The patient had remained well for more than five years and her death was due to un- 


related causes. 


* From the Department of Radiology, Los Angeles County Hospital, Los Angeles, California. 
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Fic. 2. Case ir. 4, ulcerating basal cell carcinoma involving cart lage of the ear. Treated three times within a 
d (105 kv.), twice using a filter of 2 mm. Al and for the las: treatment 4 mm. Al. The total dosage (air) 
was 4,500 r. B, after treatment. The patient has remained without evidence of disease for over seven vears. 


Ullmann? is in complete agreement with del 
Regato and writes that he has successfully 
treated cases involving cartilage or bone. 

In the past seven years I have treated 
several cases in which cutaneous carcinoma 
has involved cartilage and have employed 
orthodox methods not unlike those used for 
the more common types of epitheliomas. 
The report of some of these cases forms the 
subject of this communication. 


CASE REPORTS 


Case 1. M.N., a white female, aged sixty- 


seven, was presented to the Tumor Board of 


this hospital on October 30, 1940, with a his- 
tory that for four years s she had noted a 
on the left ear, which gradually grew in size. 
Examination revealed a 2 by I cm. crusted 
lesion on the pinna of the left ear which, on 
biopsy, was reported as “basal cell carcinoma." 
The patient did not return until January 8, 
1941, at which time treatment was started. 
Technical factors: voltage, 105 kv. (peak), 
current § ma., target skin distance 30 cm. On 


3 
"sore 


January 8, the patient was given I,50O r 
through 1 mm. Al; on January 10 she received 
another 1,500 r, using 2 mm. Al as filter; and on 
January 14, 941; her final treatment of 1,500 r 
was given, employing 4 mm. Al as filter. All 
measurements are In alr. 

The cutaneous reaction to these treatments 
was a nild though moist but not very painful 
epithehtis. Vaseline was advised and the ear 
healed within a month. The patient remained 
without evidence of aural disease for more 
than five years when she died of cancer of the 
cervix. 


Ca% il. L.J., a white male, aged fifty-six, 
once a medical student (unsuccessful) but more 
recently a vendor of patent medicines, came to 
the Tumor Board of this hospital in February, 
1940. He complained of an ulcer of the right 
ear lobe. This ulcer had been increasing in size 
for two years and, on examination, measured 3 
by 1.: cm. Biopsy of the lesion was reported as 
"basal cell carcinoma." The original recom- 
mendation of the Board was for removal of 
that portion of the ear which appeared involved. 
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Fic. 3. Case 111. 4, squamous cell carcinoma invading the cartilage of the nose and inner canthus, treated in 
September, 1943. A daily dose of 200 r was employed. B, after treatment. This patient has remained free 
of evidence of disease for almost five years. 





Fic. 4. Case 1v. 4, deeply ulcerating basal cell carcinoma with cartilage involvement. Treated daily 
for a total of 5,000 r (air). B, after treatment. The patient has remained well over six years. 
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This the patient declined, maintaining that as a 
“public speaker" he wished to avoid disfigure- 
ment and he was referred instead for radiation 
therapy. 

Treatment: Patient received 1,500 r (air) on 
March 3, and like amounts on March 6 and 
March 8, 1940. The factors were: voltage, 105 
kv. (peak), 5 ma., target skin distance 30 cm. 
The first two treatments were given through a 
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proximately 4 by 3.5 cm. in diameter. It was 
completely fixed to the underlying bone and 
also to the inner canthus of the left eye. How- 
ever, no bone pathology was demonstrable 
roentgenographically. Biopsy from this lesion 
was reported as "squamous cell carcinoma, 
Grade 3." There was no regional lymphadenop- 
athy and the patient was referred for radiation 
therapy. 





Fic. 5. Case v. 4, bleeding, ulcerated adenocarcinoma involving cartilage of the ear. Treated three times 
within a week. The total dosage (air) was 4,500 r. B, after treatment. The patient remained without evi- 
dence of disease until his death from unrelated causes two years later. 


filter of 2 mm. Al and for the final one 4 mm. Al 
was employed. The reaction to this was a brisk, 
dry erythema which healed within six weeks. 
At no time did the patient complain of pain. 
There has been no evidence of disease for more 
than seven years. 

In retrospect, though the result was quite 
satisfactory both from a cosmetic standpoint 
and as far as eliminating the carcinoma was 
concerned, we would now be inclined to use 
considerably lighter filtration throughout the 
treatments. 


Case 111. C. B., a white seamstress, aged 
fifty-four, came to the Tumor Board September 
22, 1943, with a history that for nine years she 
had noted a gradually enlarging ulcer on the 
left side of her nose. The lesion measured ap- 


Treatment: A special portal was cut from 1.5 
mm. lead and through this the patient received 
200 r (air) daily with the following factors: 2co 
kv., 20 ma., target skin distance 40 cm., filter 
1.0 Cu and 2 mm. Al, half-value layer 1.0 mm. 
Cu. This was continued for thirty-four treat- 
ment days, with a total of 5,000 r on October 
28, 1943. The cutaneous response to these 
treatments was a moderate dry erythema and 
remarkable improvement in the appearance of 
the tumor. The skin promptly healed and she 
has remained well over five years. 


Case 1v. F. G., a white male, aged sixty-one, 
came to the hospital Tumor Board in Septem- 
ber, 1941, with a history that for more than 
three years his family had noted a slowly grow- 
ing ulceration behind his right ear which, on 


Leo M. Levi 


MARCH, 1949 





Fic. 6. Case vi. Æ and B, extensive basal cell carcinoma of the nose, showing fungating and destructive 
lesion. Treated every other day in increments of 1,500 r (air) for three treatments. C and D, after treatment. 
The patient continues to remain well after more than eight years. 


examination, measured approximately 4 by 0.5 
cm. The patient did not wear glasses. A biopsy 
revealed “‘basal cell carcinoma" and he was re- 
ferred for radiation therapy despite the obvious 
cartilage involvement. 

Treatment: The factors were: 200 kv., 20 ma., 
target skin distance 50 cm., filter 1.0 Cu and 2 
mm. Al with half-value layer 1.0 mm. Cu. A 
special portal was cut and 200r (air) were given 
daily for five days each week to a total of 5,000 
r. Treatment was concluded October 17, 1941, 


and a brisk though dry and painless erythema 
resulted which subsided within the next two 
weeks. The patient has remained well for more 
than six years. 


Case V. H. G., a white male, aged eighty, 
was referred to the Tumor Board of this hospi- 
tal in June, 1940, from the Dermatology Service. 
In the concha of the left ear there could be 
seen a bleeding, ulcerated tumor, 3 cm. in 
diameter, with a clean base. The patient gave a 
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history that for three years he had received ail 
sorts of nostrums to this ear, including the use 
of "cancer paste." He was somewhat vague 
about the exact nature of the "treatments" he 
had received but was clear that each of them 
had caused him considerable pain. The detor- 
mity of his ear was a silent confirmatory witness 
to this statement. Biopsy showed "adeno- 
carcinoma, Grade 3, perhaps of sweat gland 
origin." There was no regional adenopathy. He 
was referred for radiation therapy. 

Treatment: A special portal was cut in lead 
1.6 mm. thick and within one week the patient 
received the following: 1,500 r (air) on June 18 
and like amounts on June 20 and June 22, 1940. 
The factors were: voltage, 105 kv. (peak), § 
ma., target skin distance 30 cm. The first two 
treatments were given through a filter of 2 
mm. Al and for the final treatment 4 mm. Al 
was employed. Only a moderate dry erythema 
developed which promptly subsided and was 
asymptomatic. The patient remained without 
evidence of disease until his death from unre- 
lated causes two years later. 


Case vi. S. S., a white female, aged eighty- 
two, gave the hospital Tumor Board, in Sep- 
tember, 1939, a history of having had a 
“pimple” on her nose seven years previously. 
This would ulcerate and a serous discharge 
would escape from it with subsequent crust 
formation. This series of events was repeated 
every few days. In August, 1938, the rate of 
growth became accelerated and the patient 
consulted a physician for the first time. He 
made a clinical diagnosis of “skin cancer” and 
so informed the patient. She did nothing about 
this, however, for more than a year. At that 
time she yielded to the pleas of her friends and 
family to have something done about her grow- 
ing deformity, and she came to the hospital for 
treatment. The ulceration at that time meas- 
ured 4 cm. in diameter. Biopsy of the lesien 
showed ‘‘basal cell carcinoma” and she was re- 
ferred by the Tumor Board of this hospital for 
radiation therapy. She has continued to remain 
well for more than seven years. 

Treatment: Patient received 1,500 r (air) on 
September 25, and like amounts on September 
27 and September 29, 1939. The factors were: 
voltage, 105 kv. (peak), 5 ma., target skin 
distance 30 cm. The first of these three treat- 
ments was given through a filter of 1 mm. Al 
and the other two were given through a filter of 
4 mm. Al. The reaction to this was a brisk moist 
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erythema and the nose appeared completely 
healed on her clinic visit on June 12, 1941. She 
complainec but little of pain at any time. In 
June, 1946, she developed an independent 
lesion, alse basal cell carcinoma, on her fore- 
head. The latter also responded well to treat- 
ment. 


DISCUSSION 


The treatment of epithelioma which in- 
volves cartilage requires individualization, 
but it is not a radiologic noli me tangere. 
Excellent results have been obtained not 
only with surgery but also with a wide 
variety o` irradiation techniques. High 
voltage radiation using heavy filtration, 
radium ard low voltage treatments have 
all met wich success, depending on the site 
and tvpe of the lesion and the competence 
of the therapist. 

Manv patients with cancer of the skin 
may be successfully treated by roentgen ir- 
radiation though cartilage or even bone is 
involved ir. the cancerous process. We have 
found use^ul| both the methods of high 
voltage roentgen rays*! and especially 
that desembed by Widmann,’ employing 
low voltage roentgen rays. 

We cannot be arbitrary about the alleged 
superiority of any one method of treatment. 
For a large number of lesions involving 
cartilage ether high or low voltage irradia- 
tion appears satisfactory. The exclusively 
surgical treatment of these tumors does not 
appear justified. Proper irradiation in 
many such cases yields a substantial num- 
ber of grat fying results. 


SUMMARY 


Six typical cases of cutaneous carcinoma 
involving cartilage have been presented. In 
four of these, the treatment was similar to 
that empleved by us in the majority of 
skin cancers. 

In two cases high voltage (200 kv.) and 
fairly heavy filtration (1.0 mm. Cu) were 
used. The results in all have been satisfac- 
tory but no single technique has unques- 
tionable advantage over other treatment 
plans. 

None of these patients developed peri- 
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MONG the many therapeutic agents 
employed in the treatment of radia- 
tion sickness, the use of desoxvcort cos- 
terone acetate (DCA), the synthetic hor- 
mone of the adrenal cortex, appears well 
founded, not only on theoretical grounds 
but also on the basis of the results of recent 
animal experimentation. Most of the s-mp- 
toms of radiation sickness can be explained 
on the basis of intoxication of the ir- 
radiated body by tissue decomposition 
products, histamine-like in character, if 
not histamine itself.! It is known that 
desoxvcorticosterone acetate counteracts 


certain toxic effects of histamine. An 
association between liver function and 


radiation sickness has been inferred from 
the fact that the latter 1s more pronoanced 
after irradiation of the upper abdomen. 
In recent work, one of the authors (F.E.) 
was able to demonstrate that desoxycortic- 
osterone acetate protects the liver against 
irradiation-induced fatty changes? This 
protective action was accompanied by a 
decrease in the mortality rate produced in 
mice with the roentgen-ray doses employed 
in these studies. These investigations 
offered a rational basis for the clinical use 
of desoxvcorticosterone acetate in the treat- 
ment of radiation sickness. 


MATERIALS AND METHODS 


A preliminary account of our clinical 
experience with the use of desoxvcortic- 
osterone acetate in the therapy of radia- 
tion sickness is presented in this paper. A 
total of so patients, all males but one, 
comprise the clinical material of this studv 
(Table 1). The ages of the patients varied 
from twenty to sixty-five (Table 11). These 
patients were irradiated for a variety of 
benign and malignant conditions. The sec- 
tions cf the body irradiated are listed in 
Table mi. All of the patients exhibited 
gastromtestinal manifestations, in addition 
to other symptoms of radiation sickness. 
The first symptoms appeared at variable 
intervals, from one to thirty-three days fol- 
lowing the beginning of irradiation. How- 
ever, 36 out of the ço patients exhibited 
the in.tial symptoms within the first four 
days. The amount of radiation producing 
these symptoms of radiation varied from 
a single dose of ṣo r (measured in air), 
(Case 27) to a total cumulative dose of 
7,500 7 (measured in air) (Case 8). The cor- 
relation of daily and total cumulative dose 
with zhe onset, frequency and severity of 
symp-oms will be presented at a later date 
with a larger series of cases. 

Precise clinical studies of radiation sick- 


* This paper is published with permission of the Chief Medical Director, De»artment of Medicine and Surgery, Veterans Administra- 
tion, who assumes no responsibility for the opinions expressed or conclusions dgwn by the authors, 
t Now: Director of Radiological Research, Naval Medical Research Institute, Bethesda, Maryland. 
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Vor. 61, No. 3 
ness present marked difficulties for a num- 
ber of reasons. (1) This complicatioa of 
radiation therapy is a symptom complex 
involving several systems of the body (2) 
Not all the symptoms are experiencec. by 
each patient. (3) A patient may develop 
radiation sickness during one cours: of 
irradiation and not during another. (4) 
The frequency and severity of sympsoms 
varies with the section of the body treated 
and the amount of daily and total cum ula- 
tive radiation. These facts make an ap- 
praisal of remedies for prophylactic the-apy 
extremely difficult. Therefore, the effec -1ve- 
ness is evaluated only on a therapeutic 
basis. 

In order to ascertain the symptoms of 
radiation sickness as objectively anc ac- 


en 


(4) cardiovascular; (5) 

patient's symptoms were daily reccrded 

from the beginning of radiation therapy. 

The intensity of his symptoms were graded 
Fagre H 


AGE DISTRIBUTION 





Age | i 
|. Y | Y * Fra 
i 1 * f € se i ©. € - - 
Group | No | Case No. in Table 1 
16-25 9 | 17, 23, 24, 28, 34, 39, 40, 46, © 











36-45 | IO $,11, 13, 14, 15, 16, 19, 26, Say 37 
i = i *; b E D Us gn " 
46-55 17 i 2,4, 7, 8, 12, 21, 22, 26, 27, 2C, 3, 


36, 42, 44, 45, 47, 49 


: I 8, 20,38, 38, 41 


as follows: o—no symptoms, ?—que-tion- 
able, x—positive, xx—pronounced, zxx— 


very pronounced. Table v summarizes our 
observations. In this preliminary repcrt we 
are considering only the symptoras of 
group I—general, and group 2-——gastro- 
intestinal. Special attention was devoted 
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to the most distressing of all the symptoms, 
nausea and/or vomiting. 

Each patient received in a twenty-four 
hour period, three doses of 5 mg. each of 
desoxycorticosterone acetate* in peanut 
oil at eight hour intervals, intramuscularly. 
The drug was given until relief of symptoms 
was ob-ained, but not for more than five 


Tage HI 
REVIEW OF BODY SECTIONS TREATED 


Section Case No. in Table 1 
rt Head and neck. 11 | 2, 14, 16, 21, 22, 24, 29, 
| | 39, 33, 41, 43 





u Thorax © lO | 7, 11, 18, 23, 32, 37, 42, 
44, 45, 48 
i11 Abdomen 15 §, 6, 8, 9, 12, 15, 19, 20, 
27, 36, 38, 40, 47, 49, 50 
iv Trunk | 12 | 1,3, 4, 10, 13, 17, 26, 28, 
i | Ew hie ame 
31, 34, 39, 46 
er ru re Ni ais Mott mae T epee i a niae meme D. Sri aa a ri eee rrr nnna a a mese Sl A i nra eS — 
v Others 2 25, 35 
Tovar 50 | 
t 


remis ensue MP REN VA tA Te WANE Ame d I ADU aS a ANAM NN aiu naan a E s AMA AM ABA RAV rea m ALERT A te irm aram ri i-i erue i t ei ie mettere 


davs, in order to avoid the symptoms of 
overdosage. In observing these rules no un- 
toward reactions were encountered in any 
of our patients. In instances where radia- 
tion sckness recurred while irradiation 
was continued, further courses of desoxy- 
corticosterone acetate were given at in- 
tervals. of three to five days during this 
period. 
RESULTS 


Our results obtained in the treatment of 
radiation sickness with desoxycorticos- 
terone acetate are summarized in Table v. 
This table reveals that only 3 patients (16, 

7 anc 47) out of so failed to respond to 
this hormone. Two of the 3 failures were 
patiencs suffering from inoperable ad- 
vanced brain tumors. Of the remaining 47 
patienzs, 37 were completely relieved of the 
most cistressing symptoms, nausea and/or 

* Desoz ycorticosterone acetate was furnished by the Schering 


Corp., Bloomfield, New Jersey, through the courtesy of Dr. E. 
Hendersoa. 
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TABLE IV 
RADIATION SICKNESS CHART 
NAME l AGE 
Di l WEIGHT 
DIAGNOSIS i , HEIGHT 
‘Date | 


MÀ — MÀ 


a. Headaches 





C—O 


I GENERAL SYMPTOMS | | i | 


b. Dizziness — | | | 


errr —  ÉÓÀ——À M 


c. Weakness | | 


H GASTROINTESTINAL 
a. Lost appetite 





ee meaa 


-», b. Nausea | | 


— — P — Ae | A at PH 


3 p——— Án a a OC SD UT even 
sates 


: ve Vomiting | | | 


^ 





—— | NE NT TS I A LT TT ST SiN fa | EE SHAH FLT 


d. Diarrhea | 


See 
| | 
CECE 
tt 
ae 
ECET 
T SNNN m TAR 
| | | 
| 
|| 
a 
| | 


eane 


| 
M 
NN 
E 
eee E | 
PEP 
d. Sedimentation | Coe ee dq ee i 
IV CARDIOVASCULAR EN asd peser decise necne Ku paces eases (coma Irc COpxrod EN 
a. Blood pressure 
| 
T | 


M ———— á— e niii TE OT SE | NE | Te | Tl | ám ÜÓ | nM | HÀ Stee | ——á  Q——Á WIE 


b. Arrhythmia | 


——— 


c. Pulse 


a. Insomnia 


te s et eii, i 


| 

EMEN UN 
V PSYCHIC SYMPTOMS | | 
M 


b. Fear 





MEDICATION 





GENERAL CONDITION AT START OF TREATMENT 
SECTIONS TREATED 


GRADES — O...Nosymptoms ?.., Questionable x... Positive xx... Pronounced xxx... Very pronounced 


-TaBe V 


RESULTS OF DCA TREATMENT 





Group Total | Case No. of Table 1 
1 Free of all symptoms “319 | 2,6,8, 10,12, 15, 19, 20, 23, 24, 25, 26, 27, 31, 34, 37, 38, 
` i 39, 45 "E 
11 Nausea and/or vomiting completely 18 1, 3, 45 5*, 9, 13, 14, 22, 28, 32, 33, 36, 41, 42, 44, 48, 49, 
relieved 5o 
ni Nausea and/or vomiting improved | “Io . | 7, 11, 18, 21, 29, 30, 35, 40, 43, 46 
Iv No response | g | 16, 17, 47 
TOTAL l l | 50 (*) Relieved from diarrhea 








+ 
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vomiting. Nineteen cases were relieved of 
all symptoms including nausea and/or 
vomiting. It appears noteworthy that in 12 
cases, where nausea and/or vomitirg re- 
curred during the course of irradiaticn, re- 
peated administration of desoxvcorticos- 
terone acetate was effective in relmeving 
dus symptoms (Table t, Cases 2, 3, 4, 7, 

Oy 12:50; 324,306.39; 4:5, 48). However, 1f the 
course of the disease for which the pztient 
was irradiated showed a retrogressive trend, 
then repeated administration of desoxy- 
corticosterone acetate was less effective 
(Table 1, Cases 30, 45, 48). 

A breakdown of our results with the 
treatment by desoxycorticosterone acetate 
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the authors (F.E.) from his animal experi- 
ments. In particular, the pronounced effect 
of desoxycorticosterone acetate in cases 
where the field of irradiation includes the 
liver appears noteworthy. This seems in 
agreement with the animal experimental 
observation that desoxycorticosterone ace- 
tate prevents the roentgen-ray induced 
fatty changes in this organ. Thus our clini- 
cal observations tend to support the opin- 
ion thet desoxycorticosterone acetate ther- 
apv strikes at the etiological factor produc- 
ing raliation sickness. They are also in 
agreement with the results obtained by 
Weichert? from the study of 25 exclusively 
gynecological cases. These studies will be 


Tare VI 


CORRELATION OF DCA RESULTS WITH BODY 


T gal 


SECTION TREATED 


Mausea and/or 


Section Cases Vomiting Entirely: Case No 
Irradiated Relieved | 

"UNieounuée = 3 OY — 4 - por BEN 
= E up v eae TNCS E» NOI PONTI EIU : 
"C wBbdoner = o s o1 — 3$ — [D 5, 6, 8, 9, 12, 15, 19, 20, 27, 36, 38, 495 50 
u— KNIT. MUROS D aan? TRE TN : gue a ee SENECA salt E 
NNNM = oo De — —nÓ | — S : KUCHEN ONU UR RPM 
Aeon. Sa) arena n ene SICHERER see a ee ee ee 


according to sections of the body irradiated 
is given in Table vr. This table shows tnat 
the hormone proved most effective wbere 
the body section irradiated included she 
liver. It may be noted that out of 27 cases 
irradiated over the abdomen and trunk, 23 
were completely relieved from nausea 
and/or vomiting by the use of the hor- 
mone. 


DISCUSSION 


The clinical data presented in this paper 
demonstrate the clinical efficacy of deso»y- 


corticosterone acetate in the treatment of 


radiation sickness, although based on a 
relatively small number of patients. They 


confirm the conclusions drawn by one of 


continued and expanded to include evalua- 
tion of the effects of desoxycorticosterone 
acetate on radiation leukopenia and other 
symptoms. 

SUMMARY 


The value of desoxvcorticosterone ace- 
tate (DCA) in the treatment of radiation 
sickness was studied in a series of ṣo 
patients. All of these cases exhibited nausea 
and/or womiting besides other symptoms 
of radiation sickness. Radiation was ad- 
ministered for a variety of conditions, be- 
nign and malignant. Of the ṣo patients, 
only 3 failed to respond to desoxycorti- 
costerone acetate therapy. Thirty-seven 
patients were completely relieved of nausea 
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DEPTH DOSE MEASUREMENTS FOR 
250 KV. ROENTGEN RAYS* 


By CARL B. BRAESTRUP, GORDON H. CAMERON, and PATRICIA McCLEMENT 


NEW “ORK, NEW YORK 


INTRODUCTION 

URING recent vears, there has beer a 

marked increase in the employment 
of 250 kv. roentgen rays for the treatment 
of deep-seated lesions. Previous depth dese 
measurements by Exner and Packard! m- 
lude 250 kv. radiation. However, their 
equipment differed considerably from tae 
apparatus now used clinically for 250 k7., 
and their results are presented in a form 
primarily useful for comparative purposes. 


IN AIR 


ROEN TGENS PER IOOR 


nearly identical depth dose values. There- 
fore, present 200 kv. depth dose tables may 
be used also for 250 kv. for half-value 
lavers up to 2 mm. Cu. However, most 250 
kv. treatments are given with a higher 
roentgen-ray quality, and our present 
tables are based, therefore, on measure- 
ments with a half-layer value of approxi- 
matelv 3 mm. Cu. This roentgen-ray qual- 
ity may be obtained either with pulsating 
potential as used in this study, or with con- 





DEPTH IN CM 


Fic. 1. Results o: depth dose measurements. 


It was decided, therefore, to extend our 
earlier depth dose measurements to include 
this voltage range. 

It has been shown by Mayneord ard 
Lamerton? that within normal limits ary 


combination of filter and voltage which rz- 


sults in the same half-value layer also gives 


stant potential. In the latter cases the re- 
quired filtration will obviously be less. 


EXPERIMENTAL SET-UP 


The present depth dose measurements 
were made in a “presdwood” phantom 
with a density of 0.985 gm. per cc. as pre- 


* From the Physics Laboratory, Department of Hospitals, City of New York. 
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viously described. The dimensions of the were found to coincide with those we made 
‘phantom were 30 by 30 by 30 cm. The ina water phantom of the same dimensions. 
phantom was used also in our 200 kv. These measurements, furthermore, checked 
depth dose measurements where the results with the extrapolation chamber depth dose 


Tae I 


DEPTH DOSE FOR 250 KV. HALF-VALUE LAYER 3.2 MM. CU 
(in roentgens per 100 r on skin) 


a — 


5 cm. Diam. 6X8 8 X10 IO XIO IO X12 IO X15 15 X20 20 X20 

















Area = ee 
(sq. cm.) 19.6 48 80 100 '" 120. 150 300 400 
Target Skin Distance = 50 cm. | $? 
"Air" dose . 92 85 83 82 81 81 zs) 74 
Skin dose 100 100 100 100 100 100 100 IOO 
I cm. gI 94 95 96 96 :96 97 98 
2 = 81 86 88 89 90 gO g2 93 
3 71 7 80 82 83 84 85 87 
4 61 68 72 714 75 76 79 9I 
s 52 60 65 66 68 69 72 76 
6 45 52 56 $9 60 62 66 68 
7 39 46 5o 52 53 55 60 63 
8 32 40 45 47 48 50 55 57 
9 28 35 40 41 42 44. 49 52 
IO 24 31 35 37 38 39 44 47 
I1 20 26 31 33 33 35 39 42 
12 17 23 27 29 29 31 35 38 
13 I$ 21 24 2$ 26 28 32 33 
I4 I2 17 21 22. 23 24. 28 30 
15 IO I5 18 20 20 2I 26 27 
20 5 8 9 IO II II 13 I$ 
EN Target Skin Distance =70 cm. 
" Air" dose - - 92 85 83 |. 82 81 81 g 74 
Skin dose IOO I0 100 IOO |. 100 100 100 100 
I cm, 92 95 96 97 97 97 98 99 
2 83 87 . 89 91 91 92 93 94 
3 093 80 83 84. 85 86 88 go 
4 654 7 75 77 78 80 83 85 
5 55 62 68 70 71 72 76 -79 
6 48 56 60 62 63 66 69 73 
7 4I 50 54 56 58 59 64 67 
8 36 44 48 51 52 54 59 62 
9 3o 38 43 45 46 48 54 56 
IO 27 34 38 41 42 43 49 5I 
II 22 29 34 36 37 39 44 47 
12 18 26 31 32 33 35 40 42 
13 17 23 27 29 39 31I 35 39 
I4 I4 20 24 25 26 28 2 34 
Ig 12 18 21 23 24 24. 28 30 
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Tanp I—Continued 


gcm. Diam. 6x8 _ 




















Area. 8 xro -i 10 X10 10X12 IOXIS - I5 X20 20 X20 
(sq. em.) -- I9.6 48 ! 120° 150 300 400 
Target i Distance =80 cm. 

" Air" dose 92 85 83 82 81 81 77 74 
Skin dose 100 100 100 ,  1I0O 100 100 100 100 
I cm. 92 95 96 | 97 97 97 98 99 

2 84 88 go | 92 92 93 95 96 

3 43 80 84 | 85 86 87 88 9o 

4 65 3 76 78 80 81 85 87 

5 56 64 69 | 7 72 74 78 80 

` 6 49 56 60 | 64 65 67 JE. & 3B 
7 42 50 oS EE. 59 61 66 7° 

8 36 45 oo | $2 53 55 61 63 

9 31 39 45 | 46 47 49 55 58 

10 28 35 40; 42 44 45 50 53 

II 23 31 36 | 38 39 40 45 49 

12 19 27 33 : 34 35 36 41 44 

13 17 24 28 30 32 33 37 40 

I4 14 21 25 i 26 27 . 29 33 36 

15 12 19 22 24 24 25 29 32 

20 6 9 12 12 13 Ij 16 1g 


data by Quimby.’ The radiation was meas- 
ured by means of a thimble type ionization 
chamber having an inside diameter of 0.7 
cm., and a volume of approximately 0.8 cc. 
The ionization chamber was permanently 
connected to a projection type electrometer 
which was effectively shielded with lead. 
Preliminary tests made with the chamber 
disconnected from the electrometer indi- 
cated that the leakage was negligible. The 
high voltage generator was a commercially 
available 250 kv. self-rectified, self-con- 
tained unit. The inherent filtration of the 
roentgen tube, oil and plastic window was 
approximately 2 mm. Al. The half-value 
layer of 3.2 mm. Cu was obtained by add- 
ing a filter-of 3.0 mm. Cu plus 1 mm. Al. 
This filtration corresponds to a Thoraeus 
filter of approximately 0.6 mm. Sn plus 
0.25 mm. Cu plus 1 mm. Al. The beam was 
collimated by means of a variable dia- 
phragm system located at a target distance 
of 36.5 cm. Comparative readings made 


with cones showed no significant difference. 

Preliminary tests were made also at 200 
kv. to check our earlier depth dose measure- 
ments which were made with a different 
type of equipment. These showed that 
identical depth dose values were obtained 
with the present and former experimental 
set-ups. 


RESULTS 


The results of our depth dose measure- 
ments are shown graphically in Figure 1, 
and Tables 1 and 1 have been calculated 
from these data. The figures for the various 
target skin distances were determined by 
use of the inverse square law, while those 
for the other field sizes were obtained by 
interpolation. 

In Table 1, the data are presented in 
terms of the skin dose to permit direct cal- 
culation of the tumor dose in percentage of 
the radiation received by the skin. The 
data in Table 1 are given in terms of 100 


400 


roentgens "in air" for the radiologists who 
give their treatments in terms of the air 
dose. 

DISCUSSION 


As might be expected, the backscatter 
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factors are considerably reduced bv in- 
creasing the voltage from 200 to 250 kv. 
These, as well as our depth dose data, are 
in general agreement with those of Exner 
and Packard, though our depth dose values 
are somewhat higher. This, however, is con- 


Tage II 


DEPTH DOSE FOR 250 kv. HALF-VALUE LAYER 3. 
(in roentgens per 100 r "in air") 


2 MM, CU 


ld 





, s cm. Diam. 6X8 8 X10 IOXIO IO XI2 IO XI 
Area ——— ^! art Ó— — vat ———StÓ e €——— MPs Me AA me Miele DEEP CM EM 
sq. cm 
sq ) 19.6 48 8o 100 120 150 300 400 = 
Target Skin Distance = s0 cm. 
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sistent with a similar comparison at 200 kv. 

The results indicate clearly a definite im- 
provement in the depth dose as the quality 
is increased from a half-value layer of 2 to 
3.2 mm. Cu. For instance, at a depth of to 
cm., the gain is 13 per cent for a 10 by 10 
cm. field and 10 per cent for a 20 by 20 cm. 
field. In other words, it is possible to in- 
crease the tumor dose at this depth by 
these factors for the same exposure to the 


skin. 
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SPOT SCANOGRAPHY 
METHOD OF DETERMINING BONE MEASUREMENT 
By WILBUR K. MUELLER, M.D.,* and JOHN M. HIGGASON, M.D.f 


ST. LOUIS, MISSOURI e 


I! IS frequently requested of the roent- 
genologist to determine the exact meas- 
urement of certain bones. The requests are 
most often limited to the bones of the 
lower extremities. It is important to the 
orthopedic surgeon to know the exact 
length of these bones when an epiphyseal 
arrest is contemplated. This is an opera- 
tive procedure used in any case in which 
there has been disturbance of the normal 
epiphyseal growth resulting in a shortening 
of the affected extremity. Such a shortening 
is most often seen in cases following polio- 
myelitis; however, not infrequently it is due 
to an early fusion of an epiphysis from local 
infection or trauma. In adults, where 
epiphyseal growth has ceased, the 
shortened extremity may be lengthened by 
certain operative procedures. 

The first method to be used for deter- 
mining exact bone measurements was in- 
troduced by Millwee! in 1937, and was 
called “slit scanographv." This apparatus 
consists of a regular roentgenographic 
table with a side rail and arm to hold a 
roentgen tube at a film-target distance of 
25 inches. This tube is driven lengthwise of 
the table at varying speeds by a motor 
driven gear. Instead of the regular circular 
cone, an adjustable slit is arranged between 
the tube and patient. Hence, as the tube is 
passed from one end of the table to the 
other, a beam of roentgen rays like a nar- 
row sheet or line of roentgen rays traverses 


the patient. The apparatus is so arranged 
that all the film is protected by lead except 
the narrow strip which 1s being exposed. 
The principle of this method is that all the 
central beams of roentgen rays pass 
through the bodv and reach the plate from 
the same angle, hence reducing the effects 
of distortion and variation of density. 

We used a modification of Millwee's 
method until the introduction of our "spot 
scanographv," which is much simpler, less 
time consuming and requires no special 
apparatus. To determine the exact bone 
measurements of a lower extremity the 
patient 1s placed on an ordinary roentgeno- 
graphic table in supine position with a 14 
by 17 inch film under the thigh. Both the 
hip and knee joint must be included on the 
film; hence the film will have to be placed 
obliquely in many cases. Then the roentgen 
tube with a small circular cone, just large 
enough to include the hip or knee joint, is 
centered directly over the head of the 
femur at a 36 inch distance and an ex- 
posure made; then without moving the 
patient or the film the tube 1s centered over 
the distal end of the femur and another ex- 
posure made. Another 14 by 17 inch film is 
placed under the leg, including the knee 
and ankle joint on the plate and again two 
small spot views are made, one centering 
over the proximal end of the tibia and the 
other centering over the distal end of the 
tibia. 


* Senior Instructor in Radiology, St. Louis University School of Medicine; Radiologist, Firmin Desloge Hospital. 
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Spot Scanography 





Fic. 1 


The roentgenogram will appear as in 
Figure 1. From these films the measure- 
ments are made according to Gill and 
Abbott? as follows: femur, a straight line 
from the tip of the femoral head to the 
medial lip of the internal condyle at 
the joint line; tibia, a straight line from the 
medial lip of the internal condyle at 
the joint line to the tip of the internal 
malleolus. 

Bone measurements determined by this 
method have been compared with those by 
the slit scanography method and are 
equally accurate. 


This method in our hands has proved to 
be very simple, just as accurate as other 
methods and requires no special apparatus. 

This method can also be used for deter- 
mining pelvic measurements. 


Firmin Desloge Hospital 
St. Louis 4, Missouri 
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THE CLINICAL AND ROENTGENOLOGICAL 
IMPLICATIONS OF HYALURONIDASE 


URAN.REYNALS, in 1929, while 
studying the effect of extracts of vari- 
sous organs from normal and immun zed 
animals on the virulence of vaccine vicus, 
unexpectedly discovered that extracts of 
normal testis increased the infectivity to an 
extraordinary degree. He also found that 
the action occurred on the cells of the host 
rather than on the virus. Later, basec on 
the results of additional investigations. he 
advanced the theory that the tissue ex- 
tracts contain a "spreading factor" which 
is responsible for the enhancement of the 
infectivity. 

It is now generally accepted that this 
spreading factor is a mucolytic enzzme 
which in 1936 was identified by Mever, 
Dubos and Smith? as hyaluronidase. When 
injected together with the vaccine varus, 
or a suspension of bacteria or certain for- 
eign material, as for example india ink, this 
substance increases the permeability of 
the host tissues. Normally, there is a 
physiologic barrier which inhibits the 
spreading of any injected medium. The 
barrier consists of a hyaluronic acid gel, a 
viscous mucopolysaccharide of wide dis- 
tribution. Its presence has been demon- 
strated in the ground substance of the 
connective tissue, the vitreous body, am- 
bilical cord, ovarian follicular fluid, syn- 
ovial fluid, the capsules of certain bacteria, 
several types of tumors and in the strema 
of a number of mammalian organs. The 
enzyme hydrolyzes the hyaluronic acid gel 
and by reducing the high viscosity breaks 

! Duran-Reynals, F. The effect of extracts of certain organs 
from normal and immunized animals on the infecting power of 
vaccine virus, 7. Exper. Med., 1929, 50, 327—340. 


? Meyer, K., Dubos, R., and Smyth, E. M. Action of the lvtic 
principle of pneumococcus on certain tissue polysaccherides. 
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down the physiologic barrier of invasive- 
ness. It has been shown by Duran-Reynals 
that wich optimal hyaluronidase concen- 
tration the spreading action is so rapid that 
the blek which results from injection of a 
fluid into the tissues is completely diffused 
within a minute or less. 

Hyalcronidase occurs, apart from testis 
which in the mammal forms its main 
source, m bee venom, the venom of poison- 
ous spiders and snakes, leech extract, many 
bacterial strains and some malignant tum- 
ors. 

As one may surmise, the "spreading" 
propert” of the hyaluronidase incited in- 
vestigations covering a rather wide range 
of applicability. In the beginning the chief 
interest centered on the effect of the en- 
zyme on various infections and the rela- 
tionship which exists between virulence 
and hylaronidase formation. It was found 
that the human serum, normally, contains 
a factor which partly inactivates the effect 
of the hyaluronidase. Under specific con- 
ditions, as demonstrated by Haas,’ the 
body may be stimulated to produce other 
factors which are either part of the defense 
mechan sm or serve to promote the inva- 
sion of bacteria and venoms. However, the 
problem of preparing suitable antisera to 
conbat he infections is still in the experi- 
mental stage and no definite correlation 1s 
as yet possible. 

Later the investigations were extended 
to a study of the role of hyaluronidase in 
the invasiveness of cancer. Coman* who 

3 Haas, E. On the mechanism of invasion. I. Antiinvasin I, 
an enzyme i plasma; II, Proinvasin I, an enzyme in pathogenic 
bacteria and in venoms; III. Antiinvasin H, an enzyme in 
plasma. F. &iol. Chem., 1946, 163, 63-110. 


4Coman, Dale R. Mechanism of the invasiveness of cancer. 
Science, 194%, 705, 347—348. 
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had already spent considerable time in 
identifying other factors of the invasive- 
ness, as for example the decreased adhesive- 
ness and the ameboid movement of cancer 
cells, was particularly interested in this 
problem. He performed two kinds of ex- 
periments. The first was concerned with 
the determination of the amounts of hyal- 
uronidase present in the various tumors. 
It was found that several of the malignant 
neoplasms examined did contain the en- 
zyme. In some instances the amounts were 
significant, lending support to the assump- 
tion that the spreading factor may facilitate 
the invasiveness of cancer cells. In a second 
set of experiments hyaluronidase was in- 
jected into the animals to determine wheth- 
er an excess of enzyme would increase 
the capacity for invasion. Transplantable 
sarcomas of mice and virus-induced papil- 
lomas of rabbits were used. In neither in- 
stance was augmented invasiveness de- 
monstrable. Coman thought that since the 
injections of the in vivo experiments were 
made daily over long periods, the formation 
of antienzymes in the sense described by 
Haas? may perhaps have accounted for 
the negative results. He concluded that it 
is quite possible that hvaluronidase is not 
requisite for invasive growth, but that 
when it does operate, it augments the facil- 
ity with which invasion occurs. Other in- 
vestigators, as for example Simpson and 
Gopal-Ayengar, reported that hyaluron- 
idase markedly increased the invasiveness 
of transplantable carcinomas in mice, 
while Hakanson® observed a definite non- 
specific inhibition of hyaluronidase activity 
by the blood serum in human cancer. 
During the past few vears hvaluronidase 
has been used to advantage in the medical 
field, especially where a quick absorption 
of subcutaneously injected fluids, drugs 
and various foreign substances, or a re- 
moval of viscuous fluids from the body is 
ë Simpson, W. L., and Gopal-Ayengar, A. R. Hyaluronidase 


and the growth of malignant epithelial tumors. frat. Rec., 1947, 
97, 369. 

® Hakanson, E. Y. Mucolytic enzyme systems. III. Inhibition 
of hyaluronidase activity by serum in human cancer. Y. Nat 
Cancer Inst, 1948, 9, 129-1532. 
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desired. Hechter, Dopkeen and Yudell 
employed the enzyme to facilitate clinical 
hypodermoclysis. While no direct quanti- 
tative tests were possible the results showed 
that in the cases in which sixty to ninety 
minutes were required for the swellings 
produced by the clysis to disappear after 
cessation of injection, this time was re- 
duced to only ten to twenty minutes by the 
subcutaneous administration of the enzyme 
pror to clysis. Kirby, Eckenhoff and 
Looby® studied the effect of hyaluronidase 
in spreading the action of local anesthetic 
agents used in nerve block and infiltration 
anesthesia. They found that the enzyme 
increased the zone of anesthesia but in view 
of the accelerated absorption decreased its 
duration. If epinephrine was added the 
duration of the anesthesia was restored to 
that without hyaluronidase and because of 
the delay in absorption the spreading effect 
was extended over a larger area. Ragan 
and De Lamater? described the successful 
injection of hyaluronidase into pathologic 
joints to reduce the viscosity of the exu- 
date. The same procedure was applied by 
Meyer" to remove thick viscous fluid from 
the pleural and peritoneal cavities in a 
patient with mesothelioma. 

Of considerable interest is the implica- 
tion of hyaluronidase in the process of 
fertilization. Bergenstal and Scott!" re- 
viewed all the material available on this 
subject. It has been shown that the ovum 
in the fallopian tubes is surrounded by 
many follicular cells which are held to- 
gether by a viscous gel-like material. The 
testicular hyaluronidase hydrolyzes this 
material thereby dispersing the follicular 
cells and making it possible for the sperm 


? Hechter, O., Dopkeen, S. K., and Yudell, M. H. The clinical 
use of hyaluronidase in hypodermocylsis. Y. Pediat, 1947, 30, 
645-656. 

* Kirby, C. K., Eckenhoff, J. E., and Looby, J. P. The use of 
hyaluronidase with local anesthetic agents in nerve block and in- 
filtration anesthesia. Surgery, 1946, 25, 101-104. 

* Ragan, C. and De Lamater, A. Hydrolysis of hyaluronic acid 
of human joint fluid in vivo. Proc. Sor. Exper. Biol. & Med., 
1942, 50, 3497351. 

t Meyer, K. In: Green, D. E., Editor. Currents in Biochemical 
Research. Interscience Publishers, New York, 1946, pp. 284-288. 

H Bergenstal, D. M., and Scott, W. W., Studies on hyaluroni- 
dase. 7.1. M..d., 1948, 737, 1507-1611. 
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to penetrate the denuded ovum. Bergen- 
stal and Scott determined the proportioral- 
ity between hyaluronidase activity end 
sperm count and found a definite relation- 
ship between the two. 
sperm was always associated with abseace 
of the enzyme while all specimens with 
sperm contained the enzyme. Other in- 
vestigators noted that if the concentration 
of hvaluronidase in the sperm was too low, 
cervical packing with the enzyme increased 
considerably the number of successful 


““wfertilizations. 


Very recent observations point to the 

fact that the spreading effect of the hyadur- 
onidase may also prove valuable in cerzain 
roentgenologic applications. Already in one 
of the early experiments it was denson- 
strated by Hoffman and Duran-Reynals?? 
that the enzyme possesses the faculty of 
diffusing the intradermally injected india 
ink over a comparatively larger area ‘han 
would occur with similar suspensions in 
normal saline. In the animals receming 
india ink mixed with the testis extract the 
ink particles were widely distributed, 
gradually thinning out toward the edges. 
In the control animals the ink particles 
stopped suddenly at a short distance ‘rom 
the point of injection. It was noted that the 
spreading induced by the testis extract oc- 
curred mainly through the interceldular 
spaces. 

Simon and Narins® in order to establish 
the absorption-promoting effect of ayal- 
uronidase in connective tissue injected 
radiopaque substances subcutaneously and 
determined by means of serial roentzeno- 
grams the time of disappearance of these 
substances. The experiments were per- 
formed in guinea pigs. Four sites weve in: 
jected in each animal, one with 12 rru* 
of hyaluronidase (dissolved in 1 cc. o* nor- 
mal saline), another with so TRU of hyal- 


7? Hoffman, D. C., and Duran-Reynals, F. 
testicle extract on the intradermal spread of injected fluids and 
particles. 7. Exper. Med., 1931, 33, 387—398. 

3 Simon, N., and Narins, L. The effect of hyaluronidase on the 
absorption of a subcutaneously deposited radiopaque s» bstance, 
Am. J. Roenreenor. & Rap THERAPY, 1949, 67, 91—95. 

* Turbidity reduction unit. 
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uronidase and the remaining two with only 
1 cc. normal saline for control. Test and 
control sites were rotated in a clockwise 
manner in successive animals. Twenty 
minutes later all sites were reinjected with 
1 cc. of a radiopaque substance, consisting 
either of neoiopax or diodrast. According 
to the authors this interval of twenty min- 
utes is Important since no hastening of the 
absorption is observed if the enzyme and 
the radiopaque substances are injected to- 
gether. Serial roentgenograms were then 
made every ten to twenty minutes. It was 
found taat the mean time of the disap- 
pearance of the opaque substance from the 
control sites amounted to 113 minutes 
whereas from the test sites it was only 
seventy-nine minutes. It was also noted 
that the urinary bladder was visualized 
sooner n those animals in which hyalur- 
onidase was used to prepare the injection 
sites. Tae chief value of the contribution of 
Simon and Narins lies in the fact that it 
affords a roentgenographic method for the 
evaluation of the subcutaneous hyaluroni- 
dase aczivity. 

Burket and György” published a rather 
comprehensive report on the clinical value 
of hyaluronidase. The enzyme was used in 

23 in'ants and children for such proce- 
dures as hypodermoclysis, phthalein ex- 
cretion test and urography. A standard 
dose o^ 0.8 mg. of the dry substancef dis- 
solved in 1 ml. of distilled water was given 
in every case. It was definitely established 
that the clysis solution plus hyaluronidase 
was alsorbed considerably faster than the 
plain saline-glucose solution without the 
enzyme. The acceleration amounted to 
about 40 per cent and in many instances to 
more than this. No significant difference 
was noted, however, in the dye excretion 
or total renal fluid excretion when the 
enzyme was added to the phthalein excre- 
tion test. 

The effect of hyaluronidase on urography 


5 Burket, L. C., and György, P. Clinical observations on the 
use of healuronidase. Pediatrics, 1949, 3, 56-63. 

f The material was prepared by Wyeth, Inc., under the trade 
name "E ydase," 
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was observed by Burket and Gyorgy in 
nine cases with previous control urograms; 
The subcutaneous method according to 
Nesbit and Douglas? was used which ne- 
cessitates the injection of to to 15 ml. of a 
35 per cent diodrast solution diluted in 35 
to 75 ml. of normal saline. When 0.8 mg. 
of hyaluronidase was injected subcutane- 
ously before the dye was given it was pos- 
sible to reduce the amount of the dye to 
one half. Burket and Gyorgy state that an 
adequate visualization was obtained in both 


5 Nesbit, R. M., and Douglas, D, B. The subcutaneous ad- 
ministration of diodrast for pyelograms in infants. 7. Urola 1939, 


42, 709-712. 


Editorials 


MARCH, 1949 


control and experimental urograms but 
these latter showed deeper contrast, better 
filling and sharper markings. There were 
no untoward reactions or complications 
which could be attributed to the effect of 
the enzvme. 

Obviously, further exhaustive clinical 
investigations are necessary before all the 
possibilities of the use of hyaluronidase are 
explored. The initial results obtained are 
encouraging. 


T. Leucurra, M. D. 


" 


Harper Hospital 
Detroit 1, Michigan 
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GORDON E. RICHARDS 
1885-1949 


N THE evening of March 28. 1947, senting Dr. Richards to Dr. Wallace, said: 

the late Dr. Gordon E. Richards, in Mr. Vice Chancellor, in the name of the 
Kingston, Ontario, for the official cpening Senate of this University, I have the honour 
of the Pilot Cancer Clinic in that c ty, re- to present to you for the degree of Doctor 
ceived the degree of Doctor of Laws at a of Laws, honoris causa, Gordon Earle Rich- 
special convocation of Queen's University. ards, Doctor of Medicine, Professor of Ra- 
Dr. W. E. McNeill, Vice-Principal, pre- diology at the University of Toronto, Di- 
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rector of the Department of Radiology at 
Toronto General Hospital, Managing Di- 
rector of the Ontario Cancer Treatment 
and Research Foundation; a foremost 
Canadian scientist in cancer radiotherapy, 
internationally known as teacher, research- 
er, administrator, greatly serving man- 
kind." 

With brief eloquence the foregoing cita- 
tion outlines the career of Dr. Richards, 
whose passing on the r3th of January. 
1949, brought deep sorrow to his fellow- 
workers in the realm of Radiologv in Can- 
ada, the United States and abroad. That he 
did greatly serve suffering mankind in one 
of its most grievous afflictions, the record 
of his more than thirty years of unremitting 
fight against cancer bears tribute. It was 
the grand aim and purpose of his life. Into 
that fight he threw all the zest of a cru- 
sader. All the knowledge, skill, originality 
and persistence with which he was so richly 
blessed, were devoted to that cause. It was 
the concentration of these qualities into his 
technique for the treatment of malignant 
disease that brought results of outstanding 
excellence and carried his fame abroad. He 
had an infinite capacity for detail and 
thoroughness. One example of this alone, 
the records of progress in countless numbers 
of cases treated, and illustrated with su- 
perb color photographv, won admiration 
wide and sincere. His originality shone 
forth in the many special methods and 
devices he developed for the more efficient 
application of radium and roentgen rays in 
cancer treatment. [n 1920, following studies 
in Britain and Germany, he established 
Canada's first high voltage center for can- 
cer therapy, and every vear the number of 
his patients extended into thousands. Some 
years ago he was the guest of honor at a 
dinner where one hundred women, all 
former cancer patients with no recurrence 
in periods from five to seventeen vears, 
celebrated most happily. 

But the price Dr. Richards paid for those 
years of service to others was the sacrifice 
of a serene old age in rural surroundings of 
which he had dreamed. In a confidential 
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letter to a friend written in October, 1948, 
he spoke of the aplastic anemia due to 
radium from which he suffered, and he 
intimated that his remaining days on earth 
would be few. His death, three months 
later, removed a figure of world renown in 
the profession of Radiology, and he will be 
sadly missed by his co-workers in that 
field. 

Gordon E. Richards, M.B.(Tor.), L.L.D. 
F.R.C.P.(C), F.A.C.R., and Honorary 
Member of the Royal Society of Medicine, 
England, was born at Lyn, Ontario, in 
1885. His parents were the Reverend J. J. 
Richards and Anna Paul Richards. He at- 
tended public school in his native village 
and the Athens, Ontario, High School. 
Gold medallist in his year, he was gradu- 
ated M.B. from the University of Toronto 
in 1908. Post-graduate studies were in 
Frankfurt, Germany, with Professors Des- 
sauer and Holfelder, and later in London, 
Paris and Stockholm. His first practice was 
in British Columbia and included service 
as medical officer at a mining camp in the 
northerly reaches of that province. With 
the rank of captain he was Radiologist to 
No. 21 General Hospital, R.A.M.C., during 
the Dardanelles Campaign of the First 
World War, with duty on the Isle of 
Lemnos and at Alexandria, Egypt. 
Throughout the second world conflict he 
directed a Training School for Radiologists 
for the R.C.A.M.C. and the R.C.A.F. 

It was in 1917 that he became the first 
Radiologist at Toronto General Hospital. 
His official positions included: Attending 
Radiologist-in-Chief, Toronto General Hos- 
pital; Director of Ontario Institute of 
Radiotherapy; Managing Director, Ontario 
Cancer Treatment and Research Founda- 
tion; Professor of Radiology, University of 
Toronto. His contributions to medical and 
radiological literature comprise a lengthy 
bibliography, and extended from 1916 to 
1948. In 1947, Dr. Richards was selected to 
deliver the Skinner Lecture of the Faculty 
of Radiologists of London, on cancer of the 
breast. It was the first occasion since the 
lectureship was inaugurated that any 


VoL. 61, No. 3 


authority on cancer outside Europe was so 
honored. He was Founder of the Canadian 
Association of Radiologists, Fellow o: the 
Toronto Academy of Medicine, member of 
the Ontario and Canadian Medical Asso- 
ciations, member of the American Rocent- 
gen Ray Society and of the Radiolozical 
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Society of North America, and also Coun- 
cillor of the American College of Radiology. 
He will be sadly missed by his fellow 
Radiologists, the profession at large and by 
a host of patients he has benefited. 


A. C. SINGLETON, M.D. 
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RENÉ LEDOUX-LEBARD 
1879-1948 


HE American Roentgen Ray Society 

laments the passing of one of the out- 
standing radiologists of our time, whose 
loss will be universally felt. The influence 
of his work has been indelibly impressed on 
radiological practice both in the new world 
and in Europe. 


Rene Ledoux-Lebard was born in Paris 
on April 21, 1879. His father, also a phy- 
sician, was a former intern of the hospitals 
of Paris, chief of the Grancher Laboratory, 
and finally a member of the Pasteur In- 
stitute, where his chief work related to the 
bacillus of tuberculosis. 
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It was natural that René should fdlow 
in his father’s footsteps Having compEted 
his medical studies at the University of 
Paris, he served as extern with Guerrat, 
Letulle and the internationally famous 
Antoine Béclére, who was for a generation 
the dean of radiologists of France, amd a 
good friend of René’s father. It was 
Béclére who inspired Ledoux-Lebarc to 
take up the specialty of medical radiology. 
Ledoux-Lebard's thesis on “The Battle 
against Cancer,” published in 1906 was 
said to be the first modern exposé on that 
question. It was also said that this pub- 
lished paper led to the foundation of the 
French Society for the Study of Cancer, of 
which he was secretary during many years. 

As radiologist to the Salpétriére he en- 
joyed with Gosset, Professor of Surgery at 
the University of Paris, a very warm and 
intimate relationship which continuec for 
nearly forty years. Dr. Ledoux-Le»ard 
made numerous researches in collaboration 
with Dauvillier in the field of radiation 
physics. It was due to his work with 
Dauvillier that he was able to provide some 
of the first apparatus for constant current 
deep radiotherapy He was a founder-n em- 
ber of the Society of Medical Radiolozists 
of France, of which he was presidert in 
1925, and one of the founders of the Tournal 
de radiologie et d électrologte. 

During the first world war, 1914-1518, 
Dr. Ledoux-Lebard served as director of 
the radiological centers of the gth Military 
Region at Tours, where in association with 
Ombredanne, the well-known surgeon, he 
carried out and published in book form a 
series of investigations on the localization 
and extraction of foreign bodies, a work 
which was translated into English and 
utilized very extensively by the British and 
American armies. He devised and had zon- 
structed several pieces of apparatus for 
military radiology which were adopted by 
the French army. As Senior Consultar t in 
Radiology for the AEF, it was the priv lege 
of the writer to arrange with Dr. Ledoux- 
Lebard in Tours for a school for the further 
instruction of officers of the United States 
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Army Medical Corps, who had been sent 
to France as radiologists. Dr. Ledoux- 
Lebard gave generously of his time and of 
his friendship to one hundred or more 
American officers. As an aid to his English- 
speakinz students he published a French- 
English dictionary of radiological terms. 
Also in 1921 he came to the United States 
as guest speaker of the American Roentgen 
Ray Society. It is understandable that Dr. 
Ledoux-Lebard should have enjoyed such 
a large circle of friends among the physi- 
cians of the United States. 

In 1c24 he was placed in charge of the 
course of Clinical Radiology of the Faculty 
of Medicine of Paris, which post he held 
for twenty-five vears. He was a member of 
many -rench and foreign societies, 1n- 
cluding the American Roentgen Ray Soci- 
ety, before which Society he presented the 
Caldwel Lecture in 1921 and received 
honorary membership. He was also an 
honorary member of the Róntgen Society 
of London and delivered the Sylvanus 
Thompson Memorial Lecture in 1938; and 
he was also an honorary member of the 
Northern Society of Radiology, Stock- 
holm. 

His principal published works in book 
form included "Localisation et extraction 
des pro4ectiles"; “Physiques des rayons X 
(with DPauvillier)"; his “Manuel de radio- 
diagnostic clinique," published in 1933, the 
second edition of which will appear in 1949; 
and his monumental “Technique du radio- 
diagnostic" with Garcia-Calderon, pub- 
lished im 1943. 

His works have dealt particularly with 
the relation of radiology to the localization 
and ext-action of foreign bodies, the digest- 
ive tube, diseases of the liver, and of the 
bladder, certain osseous affections, and the 
gastric mucosa and urography (with Cal- 
deron). In radiotherapy he dealt mostly 
with the treatment of cancer. Altogether 
his published works have numbered about 
three hundred. 

He was radiologist to the Franco- 
Musulman Hospital; consulting radiologist 
to the Ministry of Public Health, and of- 
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ficial radiologist to the Legion of Honor, 
and qualified as an expert witness before 
the tribunals. He was named Chevalier of 
the Legion of Honor in 1918 and an officer 
of the Legion in 1935. 

Aside from his medical interests, Dr. 
Ledoux-Lebard was widely known as a 





MEDAL or RENE LEepoux-LEBARD 


collector; and in his study on the technique 
and history of engravings in color and on 
the furniture of the XVIIIth Centurv, es- 
pecially Empire furniture, he was an au- 
thority. He took great pride in his collec- 
tion of richly bound books, and he also had 
great interest in ceramics. 

The only modern author who was ad- 
mitted to the honor of his hospitality was 
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Anatole France, with whom he was well 
acquainted. 

Dr. Ledoux-Lebard was recognized as a 
budgeteer of his time. He devoted his 
mornings to the examination and treat- 
ment of his hospitalized patients and to the 
teaching of roentgen diagnosis, in which he 
took pains not only to give theoretical 
lectures but also to add practical exercises 
in the interpretation of films by the stu- 
dents themselves. His afternoons he divided 
between his clientele, sales and libraries 
and antiques. 

His relish for collecting did not diminish 
in any degree his speculative ambitions. It 
is told of him that he found under the 
screen in the stomach of a patient a silver 
spoon of ancient design, of which he him- 
self had been robbed and which he had 
treasured greatly. 

After becoming ill in January, 1947, he 
continued his work on his “Manuel de 
radiodiagnostic," in which he had the col- 
laboration of his son, Dr. Guy Ledoux- 
Lebard. Death came on June 21, 1948. 

Dr. Ledoux-Lebard's son, Guy, who has 
devoted years of serious study to general 
medicine, in the last few vears has become 
a radiologist and now works with Professor 
Desgrez, the first Professor of Radiologv, 
University of Paris, named two years ago, 
fifty years after Róntgen's discovery. 

The colleagues and friends of Dr. René 
Ledoux-Lebard have struck off a medal, 
the execution of which was confided to 
Madame Yves  Ledoux-Lebard, his 
daughter-in-law. His friends who may wish 
to procure a copy of this medal will receive 
one at the subscription price of fr. 800. 
Subscriptions may be sent by check or 
postal order in care of the Treasurer, M. 
Georges Masson, 120, Boulevard Saint 
Germain, Paris 6°, France. 


James T. Case, M.D. 
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FRANK EDWARD SIMPSON 
1868-1948 


(0^ DECEMBER 13, 1948, Dr. Frank 
Edward Simpson passed away in 
Wesley Memorial Hospital, Chicago, end- 
ing the career of one long prominent in 
Chicago medicine. 

Dr. Simpson was born in Saco, Maine on 
September 7, 1868, the son of Charles P. 


and Adelaide (Reade) Simpson. He re- 
ceivec his A.B. degree from Bowdoin Col- 
lege m 1890 and his M.D. degree from 
Northwestern University Medical School, 
Chicago, in 1896. After interning at Cook 
County Hospital he was married to Miss 
Mary Beulah Lichty and began the prac- 
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tice of medicine, specializing in dermatol- 
ogy, in the year 1898, the same year the 
Curies discovered radium. 

In 1910 he went abroad to study in 
Vienna and Paris. In Paris he saw the early 
clinical work with radium done by Dr. 
Regaud. In 1911 he returned to Chicago 
and brought the first radium to the city. 
He kept adding to his supply and in 1917 
established an emanation plant in his office 
containing about 1.6 grams of radium. 
During these years he had been attending 
dermatologist to Cook County, Henrotin, 
Wesley, Alexin Brothers and the Chicago 
Policlinic Hospitals. He was also Adjunct 
Professor of Dermatology at Northwestern 
University Medical School. 
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He reported the first case of keratoder- 
matitis gonorrheica to be diagnosed in 
America. In 1922 he published his book 
"Radium Therapy." In the same year he 
wrote the radium therapy section of the 
German textbook “Lehrbuch der Strahlen- 
therapie”. He also published a great num- 
ber of articles on radium therapy in many 
American Journals. 

He was a charter member and one of the 
early presidents of the American Radium 
Society. He was also a member of the 
American College of Radiologv, the Ameri- 
can Medical Association, the Chicago 
Dermatological Society and the Chicago 
Roentgen Society. 


J. Ernest Breep, M.D. 
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MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN Roentcen Ray SOCIETY 
Secretary, Dr. H. Dabney Kerr, University Hosoital, 
Iowa City, lowa. Annual meeting: Netherland laza 
Hotel, Cincinnati, Ohio, Oct. 4-7, 1949. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Ambassador Fotel, 
Atlantic City, N. J., June 5-7, 1949. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: 1949, to be annouaced. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6. Annual meeting: Chalfonte-Haidon 
Hall, Atlantic City, N. J., June 5, 1949. 

Section on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Ceve- 
land, Ohio, Annual Meeting: Atlantic City, N. J., fune 
8—10, 1949. 

ALABAMA KADIOLOGICAL SOCIETY 
Secretary, Dr. W. W. Anderson, Tusealoosa, Ala. ‘Next 
meeting time and place of Alabama State Medical As. 
sociation, Montgomery, Ala., April 16-21, 1949. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., ?ine 
Bluff, Ark. Meets every three months and also at ime 
and place of State Medical Association. 

Brooxtyn Rorentcen Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carrol! St., Brooklyr 13, 
N. Y. Meets monthly on fourth Tuesday, October to Abril. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary, Dr. Mario C, Gian, 610 Niagara St., Bufalo, 
N. Y. Meets second Monday evening each moath, 
October to May inclusive. 

Centrat New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

CENTRAL Ouro RADIOLOGICAL SOCIETY 
Secretary, Dr. Paul D. Meyer, Grant Hospital, Colam- 
bus, Ohio. Meets at 6:30 p.m. on second Thursday of 
October, December, February, April, aad June at Sereca 
Hotel, Columbus, Ohio. 

Cuicaco RogNTGEN SOCIETY 
Secretary, Dr. John H. Gilmore, 720 N. Michigan Awe., 
Chicago 11, Hi. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg, 
Cincinnati 2, Ohio. Meets last Monday of each merth, 
September to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Merthyn A. Thomas, 1os1§ Carnegie “ve. 
Cleveland 6, Ohio. Meetings at 6:30 P.m.on fourth Mon- 
day of each month from October to April. 

CoronADo RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bieg., 
Denver 2, Colo. Meets third Friday cf each month at 
Department of Radiology, Colorado School of Medicme. 

Connecricut VatLEev RapioLoGIe Society 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


ON Conn. Meets second Friday of October and 
April, 
DarLas-Fcgr Worth Roenrcen Srupy CLuB 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 
Derroir Roenrcen Ray AND RADIUM SOCIETY 
Secretary. Dr. W. G. Belanger, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
East Bay ROENTGEN SOCIETY 
Secretary. Dr. Dan Tucker, 434-3oth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 
FLoripA RaDIOLOGICAL SOCIETY 
Secretary Dr. FE. K. Hurt, Riverside Hospital, Jackson- 
ville, Fla Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 
GEORGIA RADIOLOGICAL SOCIETY 
Secretary. Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet. 
ing of Medical Association of Georgia in the spring. 
Houston X-RAY CLUB 
Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston ., Texas. Meets fourth Monday each month. 
RADIOLOGICAL Socigrv or Kansas Crrv 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
Ituinors RADIOLOGICAL SOCIETY 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, HI. Meets three times a year, 
INDIANA ROSNTGEN SOCIETY 
Secretary, Dr. Wiliam M. Loehr, 712 Hume-Mansur 
Bldg., InGanapolis 4. Meets second Sunday in May. 
lowa X-Ra- Crus 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during anual session of Towa State Medical Society. 
Special meetings by announcement. 
Kansas RATIOLOGICAL SOCIETY 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kan. Meets annually with State Medical Society, 
Kentucky ÈADIOLOGICAL SOCIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Lone Istan® RADIOLOGICAL SOCIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc, Bldg. fons 
on fourth Thursday, October to May, 8:45 P.M. 
Los ANcELE: RADIOLOGICAL Society 
Secretary, Dr. Wybren Hiemstra, 1414 S. Hope St., Los 
Angeles 15, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Assn, Building. 
LouistANA RADIOLOGICAL SOCIETY 
Secretary, Dr, J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
LovisviuLg RADIOLOGICAL SOCIETY 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville &eneral Hospital. 


* Secretaries of societies not here listed are requested to send the necessary information to the Editor. 
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MICHIGAN Association or RogNTGENOLOGISTS 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

Mitwaukeer RogwTGEN Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota RADIOLOGICAL SOCIETY 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bidg., Minneapolis 2, Minn. Two meetings yearly, one at 
timeof Minnesota State Medical Association the other in 
the fall. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New EucLAND Roentcen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampsuire RogNTGEN Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New Yonk Roentcen SOCIETY 
Secretary, Dr. Ramsay Spillman, 116 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

NonTH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

NoRTH Dakota RaptoLocicAL Socigrv 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

NORTHERN CALIFORNIA RADIOLOGICAL CLUB 
Secretary, Dr. C. E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. 


Onto Srare RADIOLOGICAL SOCIETY 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio, 


OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 


Orecon RADIOLOGICAL SOCIETY 
Secretary, Dr. Boyd Isenhart, 214 Medical Dental Bldg., 
Portland 5, Oregon. Meets monthly 2nd Wednesday, 
8:00 P.M., Library of University of Oregon Medical 
School. 

ORLEANS PARISH RADIOLOGICAL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 


Paciric Nortuwest RADIOLOGICAL Society 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric RogNTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
Annual Meeting: May 20 and 21, 1949, Bedford Springs 
Hotel, Bedford, Pa. 


PHILADELPHIA Roentcen Ray Society 
Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
Igth and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians, 

PirrspurGcH Roentcen Society 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 
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Queens Roentcen Ray Society 
Secretary, Dr. J. E. Goldstein, 88-29 :63rd St., Jamaica 
3, N. Y, Meets fourth Monday of each month except 
during the summer. 


RanroLocIcaL Secrion, Battimore MEDICAL SOCIETY 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, September to 
May. 

RADIOLOGICAL Section, Connecricur MEDICAL SOCIETY 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven 11. Meets bimonthly 
second Thursday, at place selected by Secretary, 

RabioLoctcAL Section, Disrricr or Cot uMBIA MEDICAL 
SociETY 
Secretary, Dr. A, A.J. Den, 1801 K St., N. W., Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 P.M, 


RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 
RapioLocicaL Socrery or New Jersey 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president, 


Rocnesrer RoeNTGEN Ray Sociery, Rocuester, N. Y. 
Secretary, Dr. Ralph E. Alexander, ror Medical Arts 
Bldg. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets Denver, Colo., August 18, 19, 20, 
1949. 

Sr. Lours Soctery or RADIOLOGISTS 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

San Dieco Roentcen SOCIETY 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


Section on RADioLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 


Section on RaproLocy, ILLINOIS Srarg Mepicar Soctery 
Secretary, Dr. Harold L. Shinall, St. Joseph's Hospital, 
Bloomington, lll, 


SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 


SouTH CAROLINA X-Ray SOCIETY 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 


TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frère, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 


Texas RapioLoGIcaL Sociery 
Secretary, Dr. R. P, O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 


Universiry or MICHIGAN DEPARTMENT or ROENTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. | 


University or Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 
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Uran State RADIOLOGICAL SOCIETY 
Secretary, Dr. Angus K. Wilson, 343 S. Main St.,Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 


VIRGINIA RADIOLOGICAL SOCIETY ] 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 


WasHINGTON State RADIOLOGICAL SOCIETY 
Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle 1, Wash, Meets fourth Monday each month, 
October through May, College Club, Seattle. 


X-Ray Srupy CLuB or San FRANCISCO 
Secretary, Dr. Ivan J. Miller, 49 Fourth St., San Francisco 
3. Meets monthly on third Thursday at 7:45 P.M., 
January to June at Lane Hall, Stanford University 
Hospital, and July to December at Langley Porter Clinic, 
University of California Hospital. 


CuBA 


SociEDAD DE RaptioLocía vy FISIOTERAPIA DE CUBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mexico 


SOCIEDAD MEXICANA DE RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 


Bririsa EMPIRE 


British Insrirure or RADIOLOGY INCORPORATED WITH 
THE RÖNTGEN Society 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 PM. 
Medical Members’ meeting, on third Friday in each 
month at 2:00 P.M., 32 Welbeck St., London, W 1. 


FacuLTY or RADIOLOGISTS 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 


Section oF Rapio.ocy or tHE Roya Sociery or MEDI- 
cine (Conrinep To Mepicat MEMBERS) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 


CANADIAN Association OF RADIOLOGISTS 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 


Secrion or Raptotocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N.S. 


Socréré CANADIENNE-FRANCAISE D’ELECTROLOGIE ET DE 
RapioLocie MÉDICALES 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P.Q. 


AUSTRALIAN AND NEW ZEALAND ASSOCIATION OF RADI- 
OLOGISTS 
Honorary Secretary, Dr. Alan R.Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 
ae Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
ilda. 
Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 
South Australia, Dr. B. C, Smeaton, 178 North Ter- 
race, Adelaide. 
Western Australia, Dr. A. M. Nelson, 179-B St. 
Georges Terrace, Perth. 
New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 


ington. 
SouTH AMERICA 
SoCIEDAD ARGENTINA DE RADIOLOGIA 


Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 
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SOCIEDADE BRASILEIRA DE RADIOLOGIA MEDICA . 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
ae Brazil. Meets monthly, except during January, 


— 


ebruary and March. 


SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, São Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in São Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 


SoctepaD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociación Médica Peruana 
“Daniel A. Carrión," Villalta, 218, Lima. 


Soctepap pg RaproL.ocica, CaNcEROLOGIA Y Fisica 
MEDICA DEL URUGUAY 
Secretary, Dr. Arias Bellini, 


CONTINENTAL EUROPE 


Société BeLGE pg RADIOLOGIE 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 


CESKOSLOVENSKÁ SPOLEČNOST PRO RÓNTGENOLOGII A 
RADIOLOGII V PRAZE 
Secretary, Dr. Roman Blaha, Praha xu, stát. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 


Po.isu Socigrv or RAp10LoGY 
Secretary, Dr. L. Zgliczynski, sg Nowogrodzka St., 
Warsaw, Poland. Next meeting, Krakow, June 2 and 3, 
1949. 

GpansK Secrion, Pois Society or RADIOLOGY 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk, Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk, 


Warsaw SkcrIoN, Porsu Sociery or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, £9 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 


SOCIETATEA ROMANA DE RADIOLOGIE SI ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Mărăcine, 30, 
S. L, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 


Aut-Russian Roentcen Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 


LeninGraD RoentGcen Ray Sociery 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 


Moscow RogNTGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 


SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 


SocteDAD EsPANOLA De RADIOLOGIA v ELecTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 


SCHWEIZERISCHE RONTGEN-GESELLSCHAFT 
Suisse DE RADIOLOGIE) 
President, Dr. H. E. Walther, Gloriastr. 14, Zürich, 
Switzerland. 

Socreta Irarrana DI Raprotocra MEDICA 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano 
Torino, Italy. Meets biannually. 
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CANCER TEACHING DAY 


A Cancer Teaching Day was held at the 
Hermann M. Biggs Memorial Hospital, 
Ithaca, New York, on January I9, 1949. 
This was presented under the auspices of 
the Medical Society of the County of 
Tompkins, the Medical Societv of the 
state of New York, Tompkins County De- 
partment of Health, and the New York 
State Department of Health, Bureau of 
Cancer Control. 

The Chairman of the afternoon meeting, 
which was called to order at four o'clock, 
was Dr. N. Stanley Lincoln, Director, 
Hermann M. Biggs Memorial Hospital. 
The following papers were presented: 

Cancer of the Breast. By Dr. Norman Treves, 
Associate Attending Surgeon, Memorial Hos- 
pital, New York. 

Operative Risk and Preoperative and Post- 
operative Care of Patients with Cancer. By 
Dr. John S. LaDue, Associate Attending 
Physician, Memorial Hospital, New York. 


The Chairman of the evening meeting 
was Dr. C. Stewart Wallace, President, 
Medical Society, County of Tompkins. 
The two following papers were given: 

eignificance and Management of Abnormal 
Vaginal Bleeding. By Dr. Clyde L. Randall, 
Professor Gynecology, University of Buffalo 
School of Medicine, Buffalo, N.Y. 

Gastrointestinal Cancer. By Dr. Albert F. 
R. Andresen, Professor of Clinical Medicine, 
Long Island College of Medicine, Brooklyn, 
N. Y. 

CONFERENCE OF HEALTH OFFICERS 

AND PUBLIC HEALTH NURSES 

Lake Placid, New York, has been chosen 
by the New York State Department of 
Health and the State Health Officers Asso- 
ciation as the location for the Forty-fifth 
Annual Conference of Health Officers and 
Public Health Nurses. The conference 
dates will be June 20-23, 1949, as an- 
nounced by Dr. Herman E. Hilleboe, New 
York State Commissioner of Health. The 
Association of School Physicians will hold 
its annual meeting on the opening day, in 
conjunction with the general conference of 
public health administrators. Clifford M. 
Hodges, press representative of the State 
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Department of Health, has been appointed 
as conference manager. 

This meeting, one of the oldest and best 
known in the country, annually attracts 
the nation’s leaders in the field of public 
health as speakers and participants. 


SAMUEL FREEDMAN LECTURES 


On Saturday and Sunday, April 30 and 
May 1, 1949, Dr. LeRoy Sante, Professor 
of Roentgenology at St. Louts University, 
St. Louis, Missouri, will deliver the first 
annual Samuel Freedman Lectures on 
Diagnostic Roentgenology at the Univer- 
sity of Cincinnati College of Medicine. 
Roentgenologists desiring to attend are re- 
quested to write Dr. Benjamin Felson, 
X-ray Department, Cincinnati General 
Hospital, Cincinnati, Ohio, for further 
details. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 


The Pennsylvania Radiological Society 
will hold its Thirty-fourth Annual Meeting 
on Friday and Saturday, May 20 and 21, 
1949, at the Bedford Springs Hotel, Bed- 
ford, Pennsylvania. Dr. Leslie H. Osmond 
of Pittsburgh, President, will have charge 
of an interesting scientific program ar- 
ranged by the T Chairman, Dr. 


THIRD INTER-AMERICAN CONGRESS 
OF RADIOLOGY 

For information concerning the Third 
Inter-American Congress of Radiologv to 
be held in Santiago, Chile, November 11- 
17, 1949, previous issues of the JOURNAL 
may be consulted, particularly the October, 
1948, issue, page 559, the January, 1949, 
Issue, page 116, and the February, 1949, 
Issue page 257. 


SIXTH INTERNATIONAL CONGRESS 
OF RADIOLOGY 

The Sixth International Congress ot 
Radiology is to be held in London, Eng- 
land, from July 23 to 30, 1950, with Con- 
gress headquarters at the Central Hall, 
Westminster. Information concerning this 
Congress was published in the February, 
1949, Issue of the JOURNAL, page 257. 
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ARTHRITIS AND RELATED Conpirions. Edited 
by Theodore Franklin Bach, M.D., F.A.C.P., 
Assistant Professor of Medicine in the Grad- 
uate School of Medicine of the University of 
Pennsylvania, Philadelphia; Chief of Ar- 
thritis Clinic, Abington Memorial Hospital, 
Abington, Pa. Cloth. Price, $6.50. Pp. 452, 
with 146 illustrations. Philadelp hia: F. 
Davis Company, 1948. 

The plans and production of this book were 
first organized by Dr. R. Garfield Snyder, 
whose untimely death cut short his careful 
planning for its publication. The publisker, at 
the suggestion of Dr. George Morris Persol, 
asked Dr. Bach to re-evaluate and complete the 
task. 

In addition to the work of Drs. Snyder and 
Bach, contributions were made by Irvin Ealen- 
sweig, M.D., William Bates, M.D., J. Borak, 
M.D., Edith H. Brokaw, O.T.R., K. G. Hans- 
son, M.D., Arthur Krida, M.D., John C. 
McCaul ley, Jr, M.D., Dudley i" Merton, 
M.D., C. H. Taaa. M.D. Each of : TEM: 
authors has contributed especially with regard 
to the treatment of arthritis and each | 
specialist in his or her own field. 

The book has been written primarily for the 
general practitioner but it gives to the raciolo- 
gist the advantages of knowing what is of 
special interest to the general practitioner in 
managing arthritis, according to various points 
of view of these specialists, in association with 
or independent of radiology. 

The book comprises twenty-eight chapters, 
and fourteen of the last eighteen have been 
written by the authors named above who aave 
taken interest in particular phases of arthritis, 
but especially with regard to therapy. The 
broad view taken by the Editor, Dr. Bach, re- 
garding arthritisis in part surely due to his own 
association with Dr. Ralph Pemberton, ose of 
our greatest authorities on rheumatism. His 
broad view is further illustrated by his state- 
ment regarding the treatment of rheumatoid 
arthritis, Chapter 1x, in which he says, "Since 
we are dealing with a disease of unknown eti- 
ology, the treatment cannot be stereotyped.” 

Of special interest to the radiologist are 
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Chapters xiii and xiv, written by J. Borak 
M.D., and these chapters include 54 pages of 
the book. During eight years, Dr. Borak had 
been Director of the Department of Roentgen 
Therapy in the Institute of Dr. Guido Holz- 
knecht in Vienna. Subsequently he served for 
eight years as Director of the Radiological De- 
partment in the Rothschild Hospital in Vienna, 
where che roentgen rays came to be considered 
an essential in the treatment of arthritis, as it 
has lorg been recognized to be in the fields of 
tumors and skin diseases. During recent years, 
he has seen doing roentgen therapy in arthritic 
conditions in the Clinic of the Medical College 
of New York University, and in the Goldwater 
Nlemor.al Hospital, New York City. 

Borax discusses in detail the pathological 
conditions in the tissues involved in arthritis, 
and thea under “Principles of X-ray Therapy,” 
he indicates the varations in the technique 
that are necessary to adapt the radiation effects 
to the pathological conditions that are present 
in the particular individual case under treat- 
ment. He indicates that the results to be ob- 
tained from roentgen therapy will vary in great 
part with the knowledge possessed by the radi- 
ologist regarding the conditions in the joints 
affected. and the skill with which the radiolo- 
gist adapts the treatment to the condition of 
the tissue present in the joints. These principles 
discussed by Dr. Borak are of course those 
which are involved in any roentgen therapy. Too 
often fa lures or poor results in the past have 
occurrec from the lack of proper technique. 

In the diagnosis of the pathological condi- 
tions in arthritis, Drs. Pemberton and Bach 
have mzde special use of studies by means of 
the roentgen rays in the hands of various ex- 
perts in Philadelphia. 

In cornection with the chapters on the vari- 
ous methods of therapy of arthritis, each 
author lsts the bibliography giving the most 
importar t references bearing upon the subject 
under discussion. One 1s impressed, therefore, 
with the thoroughness with which this whole 
book is treated. This book should be in every 
radiologist's library as well as in that of every 
practitiomer who is dealing with arthritis. The 
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discussion by Dr. Borak seems to indicate that 
roentgen therapy has not been sufficiently or 
properly evaluated in connection with the 
therapy of arthritis. 

GroRGE E. PranLER, M.D. 


EssENTIALS or ParHorocv. By Lawrence W. 
Smith, M.D., F.C.A.P., Formerly Professor 
of Pathology, Temple University School of 
Medicine; Associate Professor of Pathology, 
Cornell University Medical School, and As- 
sistant Professor of Pathology, Harvard 
Medical College, etc., and Edwin S. Gault, 
M.D., F.C.A.P., Associate Professor of 
Pathology and Bacteriology, Temple Univer- 
sity School of Medicine. With a foreword by 
the late James Ewing, M.D., Memorial 
Hospital, New York City. Third edition. 
Cloth. Price, $12.00. Pp. 764, with 740 il- 
lustrations, a number 1n color. Philadelphia: 
The Blakiston Company, 1948. 


Due to the rapidly increasing complexity of 
pathology the presentation of both the funda- 
mental principles and the entire gamut of 
disease entities in one useful volume has be- 
come an inpossible task fraught with confusion. 
Therefore it 1s obvious that a thorough under- 
standing of basic principles is an absolute neces- 
sity for students and practitioners alike. Such 
knowledge is equally essential for a proper 
understanding of the more complex encyclo- 
pedic presentations of disease and for use in 
connection. with everyday experiences with 
morbid processes. 

With this concept in mind the authors of 
Essentials of Pathology are to be commended 
for limiting the subject matter to fundamental 
principles, enlivened by the frequent use of 
complete case histories, photographs and re- 
productions of roentgenograms. 

The use of illustrative case histories 1s one of 
the oldest and best methods of teaching, but its 
utilization in textbooks of pathology 1s novel. 
There can be no doubt that the case histories 
together with the fine photographs accomplish 
much in preventing the boredom which usually 
accompanies consideration of fundamental 
facts alone. However, the fundamentals are 
presented in a refreshingly clear and concise 
manner at the beginning of each subject under 
consideration. This material is followed, in 
many instances, by carefully chosen case 
histories which include thorough descriptions of 
gross and microscopic findings. The frequent 
use of excellent photographs, photomicrographs 
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and roentgenograms gives visual assistance in 
developing the relationship between gross and 
microscopic changes and the clinical picture. 
Conversely, this clinicopathological correlation 
Is an impressive aid in retaining and using the 
basic facts. 

No attempt has been made to cover the en- 
tire field of pathology. Many of the less impor- 
tant disease entities are omitted. Controversial 

subjects are presented with appropriate brevity. 
The material is arranged into the familiar 
divisions of general pathology and systemic 
pathology for obvious reasons. A relatively 
large amount of space is devoted to considera- 
tion of neoplasms. This was done because of the 
relative increasing incidence of cancer and of 
the tremendous interest in the entire group of 
neoplastic diseases. Considerable space is also 
devoted to parasitic diseases because world- 
wide travel may increase the incidence of these 
entities. 

The third edition is a more complete text- 
book than its predecessors. Its contents include 
many of the recent advances in pathology. The 
book has been completely revised. The page 
size has been reduced, facilitating handling and 
storing. The pages have double columns of 
easily readable print. 

'The reviewer recommends this book for stu- 
dents who are entering the field of medicine and 
for postgraduate students who for various rea- 
sons wish a review of pathology. 


D. L. HixEgRMAN, M.D. 


A Symposium on THE Use or IsororEs IN 
BioLocv AND Mepricine. Addresses delivered 
at an Institute held at the University of 
Wisconsin from September 10 to 13, 1947. 
Cloth. Price, $5.00. Pp. 445, with illustra- 
tions. Madison, Wisconsin: University of 
Wisconsin Press, 1948. 


The University of Wisconsin, in September, 
1947, sponsored the symposium whose proceed- 
ings are reported in this volume. The twenty 
chapters, each by a recognized authority in his 
branch of the subject, furnish an authoritative 
text on tracer uses and techniques of isotopes, 
with less detailed data on therapeutic proce- 
dures and safety measures. 

The symposium is opened by Hans Clark 
with a brief account of the history of isotopes 
in biochemistry. Preparation of stable isotopes 
is then discussed by Harold Urey, and of radio- 
active isotopes by Glenn Seaborg. This section 
is completed by the presentation by Paul 
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Aebersold of information regarding the avall- 
ability of isotopes and their distribution by the 
Atomic Energy Commission. 

Then follow four chapters on various tech- 
nical topics: detection of stable isotopes, by 
Alfred Nier, detection. and measurement of 
radioactivity, by Charles Coryell, assay of 
radioactive isotopes in biological research, by 
Martin Kamen, and preparation of compounds 
containing isotopes, by Donalc Melville. 

After these basic presentations come a series 
of ST of aon g »tained by the 
cal topics: protein pos ea by. David 
Sprinson, intermediary carbohydrate metab- 
olism, by Harland Wood, intermediary metab- 
olism of lipids, by Konrad Bloch, and metabo- 
lism of mineral elements, by David Greenberg. 
Several clinical applications are then outlined: 
iodine metabolism and thyroid function, by I. 
L. Chaikoff and A. Taurog, medical applica- 
tions of tracers, by Joseph Hamilton, thera- 
peutic uses of radiophosphorus, by Byron Hall, 
and treatment of thyroid disease with radio- 
iodine, by Saul Hertz. 

Health hazards from isotopes and protection 
against them are topics of chapters by Wiliam 
Bale and James Nickson, the former presenting 
the special hazards and the latter giving infor- 
mation regarding their avoidance. 

The book ends with two essays by Harold 
Urey and Farrington Daniels, on international 
aspects of atomic energy, and en the develop- 
ment of atomic energy, giving some expression 
of the scientists’ attitude toward the political 
and sociological implications of the atomic 
energy problem. 

As in any compendium, some chapters stand 
out as better organized or more clearly pre- 
sented than others, but the overall standard is 
high. The book was lithoprinted to speed pro- 
duction, and is perhaps not as pleasing to the 
eye as standard print, but the legibility has not 
suffered. Because of the method of publication. 
the authors did not see proof, and a number of 
errors crept in, mostly unimportant. These 
have, however, all been collected on a single 
errata sheet. 

The book 1s a very useful addition to the 
library of anyone concerned wath biological, 
physiological, or medical uses of stable or radio- 
active isotopes, especially in the field of tracer 
methodology. 

Eviry H. Quimsy 
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MANAGEMENT OF CoMMON GASTRO-INTESTINAL 
Diseases. Edited by Thomas A. Johnson. 
The American Practitioner Series. Cloth. 
Price, $7.00. Pp. 280, with 16 illustrations. 
Philadelpl ua: J. B. Lippincott Co., 1948. 

ACUTE Iu rEsTINAL Oxsrruction. By Rodney 
Smith, M.S., F.R.C.S., Assistant Surgeon, 
5t. George's Hospital, London, Consulting 
Surgeon, Wimbledon Hospital; Hunterian 
Professor, Royal College of Surgeons. With 
a chapter on Radiological Diagnosis, by Eric 

Samuel, M.D., F.R.C.S., F.F.R,, D.M.R. E. 
Late Radole si, The Middlesex Hospital, 
London. Foreword by Rupert Vaughan 
Hudson, F.R.C.S. Cloth. Price, $5.00. Pp. 
259, with ro2 illustrations. Baltimore: The 
Williams and Wilkins Co., 1948. 

CuinicaL RoEsNTGENOLOGY oF THE Dicks. 
rive TRAcr. By Maurice Feldman, M.D., 
Assistant Professor of Gastroenterology, 
University of Maryland; Associate in Gastro- 
enterology, Mercy Hospital; Consulting 
Roentgenologist, Sinai Hospital. Third edi- 
tion. Cloth. Price, $8.00. Pp. gor, with 641 
illustrations. Baltimore: The Williams and 
Wilkins Co., 1948. 

Tue 1948 Year Book or RapioLocv. Diag- 
nosis. Edited by Fred Jenner Hodges, M. D., 
Professor and Chairman, Department of 
Roentgenology, University of Michigan. 
Therapeutics. Edited by Ira I. Kaplan, M.D., 
F.A.C.R., Director, Radiation Therapy De- 
partment, Bellevue Hospital, New York 
City; Clinical Professor of Radiology, New 
York University Medical College, etc. Cloth. 
Price, $6.50. Pp. 472, with 393 illustrations. 
Chicago: Year Book Publishers, Inc., 1948. 

THE SKULL, SINUSES AND Masroips: A HAND- 
BOOK OF Roentgen Diacnosis. By Barton 
R. Young, M.D., Professor of Radiology, 
Temple University Medical School. Cloth, 
Price, $6.50. Pp. 328, with 141 illustrations. 
Chicago: Year Book Publishers, 1948. 

MALIGNANT DISEASE AND ITs TREATMENT BY 
Rapium. By Sir Stanford Cade, K.B.E., 
C.B., F.R.C.S., M.R.C.P., Surgeon, West- 
minster Hospital, Mount Vernon Hospital 
and Radium Institute; Lecturer in Surgery, 
Westminster Hospital Medical School and 
formerly Examiner in Surgery, University of 
London, etc, With a Foreword by Sir Ernest 
Rock Carling, F.R.C.P., F.R. C. 94 PER, 


Consulting Surgeon and  Vice- President, 
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Westminster Hospital. Second edition. Vol. 
I. Cloth. Price, $12.50. Pp. 383, with 161 
illustrations. Baltimore: The Williams and 
Wilkins Co., 1948. 


THe TREATMENT or MALIGNANT DISEASE BY 


Rapium AND X-Rays: BEING A PRACTICE OF 
RapioruERAPY. By Ralston Paterson, M.C., 
M.D., F.R.C.S.E., D.M.R.E., F.F.R., Chris- 
tie Hospital and Holt Radium Institute, 
Manchester. Cloth. Pp. 622, with numerous 
illustrations. Baltimore: The Williams and 
Wilkins Co., 1948. 

Rapon: Irs TEcuNiQUE AND Use. By W. A. 
Jennings, B.Sc., A. Inst. P., Physicist to the 
Royal Northern Hospital and Prince of 
Wales’s General Hospital, Joint Radiother- 
apy Centre, and S. Russ, C.B.E., D.Sc., F. 
Inst. P., Formerly Physicist to the Middlesex 
Hospital, London. Cloth. Price, 18s. Pp. 
222, with 12 pages of half-tones and 49 
figures. London: John Murray, 1948. 
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HEAD 


ENGESET, ARNE, and Kvapsu&iM, Hans. Tech- 
nical improvements in cerebral angiography. 
Acta radiol., January, 1948, 29, 83-86. 


The authors describe an apparatus for auto- 
matically exposing films in the process of ar- 
teriography. They added a system comprising 
an electric contact with attachment to the in- 
jection syringe combined with an attachment of 
an electric timer which turns on the roentgen 
rays at any given time, from one to ten seconds 
after the exposure of the arteriogram. In this 
way, phlebograms can be obtained at the same 
time as the arteriogram. 

For angiography, they use a Lysholm-Scho- 
nander skull table with the supplementary 
cassette magazine for two films. À small lamp 
showing light during each exposure 1s mounted 
on the electric timer to serve as a signal to the 
assistant who is to pull away the first exposed 
film (the arteriogram) after which the second 
cassette automatically comes into position for 
the second exposure (the phlebogram). 

This new technique has been used success- 
fully in over one hundred examinations. 

They have used the electric contact attach- 
ment to the syringe of Zehnder which turned on 
the roentgen rays at any given position of the 
piston.— Bernard Halper, M.D. 


WECHSLER, S., and Gross, S. W. Cerebral ar- 
* , ? k : * 
teriography in subarachnoid hemorrhage. 
F.4.M.A., Feb. 21, 1948, 736, 517—521. 


Ten cases are presented with illustrative 
cerebral arteriograms to demonstrate the use- 
fulness of this method in the diagnosis, prog- 
nosis, and therapeutic indications for acute and 
subacute phases of subarachnoid hemorrhage. 


Thirty-five per cent diodrast has been used, 
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since 1939 without deleterious effect or un- 
toward complications in any patient. There is 
no contraindication to arteriography in the 
very acute phases of the hemorrhage. 

The notion that spontaneous subarachnoid 
hemorrhage is generally the result of rupture of 
a cerebral aneurysm, especially in the circle of 
Willis, is not borne out in this small series. Six 
cases showed focal vascular malformations, and 
3 of these had histories of recurrent episodes of 
bleeding and recovery. Four cases showed 
aneurysms of which 3 were located near the. 
bifurcations of the carotid. 

Ligation of the common carotid on the side of 
the lesion was done in 4 patients with vascular 
malformations. Two others were treated by ir- 
radiation. Three of the aneurysms had common 
carotid ligation done, the fourth had intra- 
cranial ligation in addition. Common carotid 
ligation is preferred to internal carotid ligation 
in that it is safer, gives little danger of convul- 
sions or hemiplegias, requires no preparatory 
arterial compression, and reduces circulation 
only 50 per cent. All patients with vascular mal- 
formations who had ligations showed no recur- 
rence of bleeding. One case treated by irradia- 
tion alone showed recurrence. Two others were 
controlled by deep roentgen therapy. The 
authors feel that recurrent subarachnoid hemor- 
rhages are more likely to be the result of vascu- 
lar malformations, and that ruptured cerebral 
aneurysms are more apt to be fatal in the first 
or second attack.— 7. 4. Campbell, M.D. 
Oxusson, Otte. Subdural hematoma. Acta 
radiol., January, 1948, 29, 95-99. 


The author presents a case of verified sub- 
dural hematoma. This was demonstrated by en- 
cephalography. By shifting the patient’s head, 
a subdural collection of air was made to outline 
the mass of the hematoma. The author goes in- 
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to some detail to show how air gets into the 
subdural space; he explains it as due to a»sorp- 
tion in the hematoma which causes a rupture of 
the arachnoid. The space between the arach- 
noid and the membrane of the hematoma be- 
comes filled with cerebrospinal fluid, and when 
this fluid is withdrawn and gas injectec, the 
fluid is replaced by gas. In this way, the char- 
acteristic picture was obtained.--Bernara Hal- 
per, M.D. 


NECK AND CHEST 


Baciesse, F., and Durac, G. Le radicdiag- 
nostic des tumeurs malignes du rhinopha-ynx. 
(Roentgen diagnosis of malignant tumcrs of 
the rhinopharynx.) 7. de radiol. et d'électrol., 
No. 1-2, 1948, 29, 24-36. 


Roentgen examination of the rhinopharynx 
constitutes an excellent means of exploring this 
region and one frequently neglected. This 
method permits not only the diagnosis of a 
tumor, but also determines its extension, and 
also provides exact localization of treatment 
fields to be used during irradiation. 

The authors give their technique for ciag- 
nostic films of this region: lateral projec:ion, 
Bowen-Hirtz (with and without Bucky), laseral 
projection with 40 per cent lipiodol wher re- 
quired, and when indicated, planigraphy. 

Lymphosarcomas, epitheliomas and lympho- 
epithelioma which represent the most frequent 
malignant tumors in this region produce pa:ho- 
logical shadows which are often similar. How- 
ever, certain localizations, as in the case of 
epithelioma of the eustachian tube, have a spe- 
cial appearance which permits their differenzia- 
tion from other epitheliomas on a level with the 
posterior superior wall (pharyngeal tonsil end 
fossa of Rosenmüller), i.e., the epitheliomas of 
the eustachian tube invade the bones of -he 
base of the skull. Films of the base of the skull 
(Bowen-Hirtz) are indispensable in examinat on 
for cancer of the rhinopharynx. Lymphosar- 
comas do not invade the bones and since their 
extension is not always accompanied by pain or 
signs of paralysis from involvement of :he 
nerves of base of skull it is clear that roertgen- 
ography is a prime aid in diagnosis and preg- 
nosis. 

The article contains many excellent roeat- 
genograms of (1) normal rhinopharynx, +2) 
tumors of the rhinopharynx.—William s. 


Loehr, M.D. 
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Ciace~r, O. THERON, and Scuuipr, HERBERT 
W. Surgical management of acquired stric- 
ture of the esophagus with esophagobronchial 
fistukk and bronchiectasis of entire right 
lung; report of a case. Surgery, February, 
1948, 23, 221-226. 


The zuthors report the case of a man twenty- 
five years of age, who had swallowed lye at the 
age of two years. Periodic esophageal dilata- 
tions had been performed for the resulting 
stricture. When he was twelve years of age he 
had pneumonia after which bronchiectasis de- 
veloped. Roentgenograms of the thorax re- 
vealed an extensive suppurative process that 
involvec the entire right lung. Bronchographic 
study demonstrated diffuse saccular bronchiec- 
tasis of the right lung. There was a small area of 
cylindric bronchiectasis in the base of the left 
lung. The lower portion of the esophagus was 
examined with the aid of barium which was in- 
jected iato the stomach through the gastric 
stoma amd a fistula from the esophagus to the 
right brenchus was demonstrated. A silk thread 
was passed through the strictured area so that 
dilatatioas could be performed. The strictured 
esophagus was re-utilized as a tube to convey 
food. Pneumonectomy was performed on the 
right lung and the patient had an uneventful 
recovery.—Prank H. Marek, M.D. 


Burnett, W. Emory, and CaswernL, H. 
Tavroa. Lobectomy for.pulmonary cysts in 
a fifteen-day old infant with recovery. Sur- 
gery, Jenuary, 1948, 23, 84-91. 


Fischer reported a case of a large thin-walled 
pulmonary cyst with bronchiolar mucosa and 
musculature. The cyst involved the right upper 
and midcle lobes. Follow-up of the patient 
showed nermal growth and development after 
lobectomy. Gross reported a similar case, that 
of a twemty-three day old infant, in which 
pneumonectomy was done. The patient in the 
case reported by the authors was fifteen days 
old, which shows the feasibility of major pulmo- 
nary operations on infants suffering with con- 
genital pu.monary air cysts. This type of cyst 
is distinguished from diaphragmatic hernia or 
eventration of the diaphragm by the demon. 
stration of viscera in either normal or abnormal 
position. A single, large cyst must be distin- 
guished from pneumothorax. Infection may 
confuse the picture, as in the case reported by 
Rosemond -and Caswell in which there was 


pressure from pyopneumothorax in the first 
month of life. The remarkable ease with which 
lobectomy can be done on infants was noted in 
this patient and was described by Fischer and 
co-workers and by Gross. The hilum forms a 
small pedicle which makes hilar ligation simple 
and easy and which shortens the operation 
greatly.—Frank H. Marek, M.D. 


Lame, Epwin L., and PENDERGRASS, EUGENE 
P. Calcification of pleura and lung. Radiology, 
June, 1947, 4$, 636-641. 


A case report of extensive calcification in left 
thorax studied by body section roentgenog- 
raphy with theoretical discussion as to the site 
of the calcification. The calcification might be 
largely lung or largely pleura. Patient 1s still 
living. —E. C. Baker, M.D. 


Horm, Mocens, Houim, SIGRID, and WINGE, 
KNup. Results and experiences from mass 
examinations for tuberculosis in Copen- 
hagen 1946. Acta tuberc. Scandinav., 1948, 22, 


97-124. 


In the last decade fluorophotography has 
been widely adopted as a means of detecting 
tuberculosis. It was not until 1935 that a com- 
plete report was given before a German Con- 
gress of Roentgenologists. They stress four 
Ideal points as to what we wish to learn from 
reported statistics: (1) How many cases are 
discovered that otherwise would not have been 
discovered until latent symptoms developed? 
(2) How many of those discovered are suffering 
from open tuberculosis? (3) How many are in 
need of medical treatment and how many 
might recover without treatment? (4) How are 
the figures obtained under 1-3 with regard to 
age and sex? The British, Australian and Ameri- 
can statistics are based on roentgenography and 
eventually clinical examination of suspects. The 
latter statistics varied from 0.10 to 0.5 per cent 
active cases and 0.09 to 0.29 per cent open cases. 
Examinations in the Copenhagen Central Dis- 
pensary over a period from 1935 to 19454 re- 
vealed 2.4 per cent active tuberculosis. Ex- 
aminations of households with new cases of 
open tuberculosis revealed 3.7 per cent cases of 
disease. They stress the close cooperation of all 
physicians in constantly referring all suspected 
persons for roentgen examination.—Rodert 7. 


Reeves, M.D. 
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RoseNTHAL, Sor R., Lrsug, E. L, and 
LokwiNsoHN, E. BCG vaccination in all age 
groups: methods and results of a strictly con- 
trolled study. 7.4. M..4., Jan. 10, 1948, 736, 
73779- 


This accumulation of facts and figures repre- 
sents the longest continuous experiment on 
BCG vaccination in the United States (thirteen 
years). Six groups are being followed and this 
present paper presents the results in two of 
them: newborn infants delivered at Cook 
County Hospital of Chicago, Illinois (study in 
progress ten vears), and infants born of tuber- 
culous parents anywhere in Chicago, Illinois 
(study in progress seven years). 

Among 2,831 newborn infants, not in house- 
hold contact with tuberculosis, there were 11 
cases of tuberculosis with 1 death in the vac- 
cinated group and 39 cases of tuberculosis with 
7 deaths in the control group. 

Among 256 newborn infants, when tuber- 
culosis was present in the household and when 
isolation in foster homes was practiced in the 
controls and vaccinated alike, there were 2 
cases of tuberculosis with no deaths in the vac- 
cinated groups, against § cases with 4 deaths in 
control group. 

A scarification method of multiple punctures 
is used instead of the oral method or intracu- 
taneous route of injection. As a result, no local 
unfavorable sequelae followed.—M. M. Mana- 


lan, M.D. 


Cuatron, P., and Marrek1, A. Le tomogramme 
thoracique de profil chez le sujet normal. 
(The lateral thoracic tomogram in the nor- 
mal subject.) 7. de radiol. et d'électrol., No. 


1—2, 1948, 29, 51-54. 


These workers in the Department of Radi- 
ology at the St. Charles Clinic, Montpellier, 
under the direction of Prof. Paul Lamarque, 
discuss very concisely yet completely the 
planigraphic appearance of the normal struc- 
tures seen in lateral sections through the 
thorax. Skeletal, mediastinal, and broncho- 
vascular structures are discussed. Particularly 
useful is the section cut 3 or 4 cm. to the right of 
the median line in which is contained the ma- 
jority of the bronchovascular and intrahilar 
elements. 

Exact morphological study of lesions poorly 
seen en face, localization of all lesions in respect 
to pulmonary zones, measurements of diameter 
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of aortic arch, pulmonary artery, and descend- 
ing aorta are possible with these planigrams.— 


William M. Loehr, M.D. 


ABDOMEN 


Bockus, H. L. Recent advances in treatment in 
field of gastroenterology. [7..2.M..7., Jan. 


31, 1948, 136, 293-299. 


A large number of patients presenting them- 
selves to the internist and to the general practi- 
tioner for relief of gastrointestinal complaints 
have no recognizable organic disease in the ali- 
mentary tract or elsewhere. Although proof is 
lacking to support the psychogenic origin of 
common gastrointestinal disorders like peptic 
ulcer, regional enteritis and ulcerative colitis, a 

careful psychologic survey on many o these 
patients is highly suggestive of the presence of 
an important psychogenic component in their 
illness. 

Approximately 2,000 persons die in the 
United States every year of carcinoma of the 
esophagus. In 35 to 50 per cent of cases, the 
lesion is located in the lower end of the esopha- 
gus. 

Approximately 10 per cent of carcinomas of 
the stomach occur in the cardiac end. By means 
of the transthoracic approach a number of sur- 
geons are now resecting the lower part of the 
esophagus or the lower part of the esophagus 
and the upper part of the stomach and re- 
establishing continuity by doing an esophago- 
gastrostomy in the treatment of these lesions. 
The mortality in the large group of patients 
operated on by Sweet is now somewhere be- 
tween I2 and 15 per cent. It now seems obvious 
that some patients with carcinoma of the lower 
part of the esophagus and of the cardiac end of 

the stomach may be cured by radical trans- 
thoracic resection. It is quite possible that the 
five year cure rate may be as high as or higher 
than that encountered in radical resection for 
carcinoma at the lower end of the stomach. 

Levy and Siler suggested that amino acid 
mixtures might prove of benefit in the manage- 
ment of peptic ulcer. À perusal of recent publi- 
cations dealing with amino acid mixtures as the 
keystone for treatment of active peptic ulcer 
supplies no convincing evidence of their superi- 
ority over milk formulas in the well nourished 
patient. There 1s every reason to believe that 
reliance on these mixtures alone and ignoring of 
the many items utilized by the experienced 
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gastroenterologist in all-out therapy 1s unfortu- 
nate. 

Two hormones elaborated in the body, en- 
terogastrone, a chalone released by contact of 
the intestinal mucosa with fat, and urogastrone, 
recovered from urine, have been used by vari- 
ous workers in patients with chronic peptic 
ulcer. Some success in preventing recurrence of 
symptoms was obtained, but Bockus says that 
up to this time no evidence has been forthcom- 
ing to indicate that hormones will prove of 
great value in the healing of ulcer. If they are to 
have any value in ulcer disease, eviden dy i it will 
be in the prevention of recurrence. 

In approximately 10 to 15 per cent the results 

of medical treatment are unsatisfactory because 
of obvious complications or intractability. It is 
only in this latter group that surgical procedures 
of any kind are considered. In a large number of 
these because of obstruction or plastering of the 
ulcer, vagotomy alone should not be under- 
taken, By these criteria, section of the vagus 
fibers might come up for consideration in ap- 
proximately 5 per cent of ulcer patients not 
operated on. Even though vagus section ac- 
complished the results expected of it, it should 
never be recommended until adequate medical 
therapy, including attention to all known 
etiologic factors, has been given a thorough 
trial, 

Bockus believes that the operation of com- 
plete intrathoracic vagus interruption or resec- 
tion remains an experimental procedure. A 
complete interruption of the vagus innervation 
of the stomach is not always possible, and it 
may yet prove to be undesirable because of late 
side effects. Only patients with duodenal ulcer 
who have a strongly positive reaction to the 
insulin test and a history suggesting emotional 
influences in the initiation of attacks and who 
have not responded to really adequate medical 
treatment should be considered as candidates 
for the experiment. Gastric ulcer or delay in 
stomach emptying in duodenal ulcer should be 
looked on as contraindications. At this time 
intrathoracic vagotomy can be considered the 
operation of choice only in those patients who 
have experienced recurrence of ulcer after a 
large subtotal gastrectomy which has included 


ablation of the antral and pyloric mucosa.— 
Samuel G. Henderson, M.D. 


FELDMAN, Maurice. Mucosal deformities of 
the greater curvature of the stomach. Radi- 
ology, August, 1947, 49, 152-161. 
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Irregularities of the greater curvature side of 


the stomach due to abnormal spacing and other 
deformities of hypertrophied mucosal folds are 
not infrequent. Marked thickening of the folds 
is usually not present in carcinoma but is noted 
in Hodgkin’ s disease, lymphoblastoma and 
syphilis. In some cases an exact diagnosis can- 
not be made by roentgen methods alone. Re- 
peated examinations, clinical investigation, 
gastroscopic studies and clinical follow-ups are 
essential for accurate diagnosis. The author 
presents a group of cases demonstrating greater 
curvature irregularities which simulated pri- 
mary gastric lesions. —7. N. Ané, M.D. 


Benson, Cuiirrorp D., and PENBERTHY, 
Grover C. Congenital duodenal obstruction 
(intrinsic obstruction). Arch. Surg., January, 
1948, 56, 58-65. 

Congenital atresia and stenosis of the small 
intestine has in the past carried a high mor- 
tality. The authors state that approximately 30 
operative recoveries are recorded. It is said to 
occur only in about 1 out of 20,000 cases. 

Early recognition and operative relief of 
complete obstruction 1s the keynote to success 
in handling these cases. Most cases begin 
vomiting on the first day after birth, after being 
fed. Peristaltic waves can frequently be seen in 
the epigastric region, some of which progress 
downward ahd to the right. If the obstruction is 
below or at the ampulla of Vater the vomitus 
will be bile stained. Roentgenograms of the ab- 
domen in the upright and inverted position will 
usually show air in the stomach and duodenum, 
possibly both. Failure to show gas in the distal 
small intestine and in the large intestine is of 
some help in localizing the lesion. 

Infants with partial or complete obstruction, 
at or immediately distal to the ampulla of 
Vater, must have a short circuiting procedure 
done without delay. Dehydration should be 
corrected first. The surgical procedure of choice 
for lesions of this type are gastroenterostomy 
and duodenojejunostomy, the procedure of 
choice depending upon the case. Most surgeons 
that have had experience with lesions of this 
type prefer the duodenojejunostomy. This is 
because the neutralization of the stomach acid 
and consequent loss of appetite, as well as poor 
drainage of the duodenal loop, often follow the 
gastroenterostomy. Gastroenterostomy is at 
times preferred because of the technical diff- 
culty of anastomosing a large distended duo- 
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denum to a small] jejunum that has never func- 
tioned. 

The authors present 2 cases of atresia. One 
was operated on the fourth day following birth 
and the beginning of symptoms. A gastro- 
enterostomy was done. Vomiting recurred dur- 
ing the second postoperative week. This was 
believed to be due to a poorly functioning 
stoma, but the infant's cóndition would not 
permit more surgery. The patient died of pneu- 
monia one month after operation. The autopsy 
showed a gastroenterostomy stoma which was 
contracted and which was apparently function- 
ing inadequately. The second case, after ade- 
quate preoperative preparation, was brought to 
surgery and a gastroenterostomy performed. 
She was seen five months later and was develop- 
ing normally. 

One case of partial stenosis was presented 
with attention being called to this being a non- 
emergency procedure. This case had vomited 
intermittently since birth. His inability to re- 
tain solid foods caused his diet, of necessity, to 
be entirely liquid. Nine months after a gastro- 
duodenostomy a regular diet was being toler- 
ated without difficulty and the patient was well. 
— Robert F. Reeves, M. D.. 


Wers, CravroN G. Benign ulceration within a 
duodenal diverticulum. Radiology, February, 


1947, 49, 1437147. 


The author reports a case of benign ulcera- 
tion within a duodenal diverticulum and dis- 
cusses the pathogenesis of the lesion, as well as 
discussing the palpation of the patient in the 
horizontal position as a vital part of the roent- 
gen examination. The clinical source of bleeding 
in the gastrointestinal tract of this particular 
lesion 1s also discussed in the text of the case 
report. The rarity of the lesion 1s stressed by the 
author.— Moris Horwitz, M.D. 


Koenta, E. C., and Cutver, Gorpon J. Retro- 
peritoneal perforation. of the duodenum. 
Radiology, February, 1947, 48, 164-167. 


The authors report a third case of retroperi- 
toneal perforation of the duodenum, having 
previously reported 2 cases in December, 1944 
(Radiology, Vol. 43, pp. 563-571). The d 2 
cases reported by the authors were due to blunt 
trauma to the back, while the third was due to 
an ulcer of the posterior wall of the duodenum. 
The appearance of the retroperitoneal distribu- 
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tion of gas following perforation is stressed. 
Moris Horwiiz, M.D. 


Everr, Joun A., Brack, B. MARDEN, and 
Dockerty, Marcom B. Primary norspe- 


cific ulcers of the small intestine. 
February, 1948, 23, 185-200. 


Surzcery, 


The authors report a review of cases in the 

literature and 14 cases that were encountered 
at the Mayo Clinic with a total of 45 cases s nce 
1931. Roentgenologic demonstration of a small 
intestinal ulcer is rarely possible. However, on 
2 occasions constricting ulcers have been cem- 
onstrated by means of a barium meal. "his 
condition should be thought of in the following 
groups of patients: (1) patients who preseat a 
problem of gastrointestinal hemorrhage, avute 
or chronic, but roentgenologic evidence of ab- 
normality of the esophagus, stomach, cuo- 
denum or colon 1s not apparent; (2) patients 
who have symptoms and signs of peritoritis 
suggestive of a ruptured peptic ulcer, but 
laparotomy does not reveal gastric or duodenal 
perforation, and (3) patients who present a 
problem of recurrent postprandial pain sugzes- 
tive of peptic ulcer, but modu avl- 
dence of gastric or duodenal ulceration is not 
present. 
Nonspecific localized ulcerations of the je- 
junum and ileum are so similar pathologicelly 
as to justify their classification as a group ureler 
the name "primary" or "simple" ulcers. The 
etiology of primary ulcers is unknown. “he 
symptoms of primary ulcer for the most part 
are secondary to complications of perforation, 
bleeding or obstruction. The mortality rate in 
patients who suffer from primary ulcer 1s hizh. 
The lesion has been recognized during life oaly 
after some complication has led to surgical in- 
tervention.—Z rank H. Marek, M.D. 





Sampson, D. ALAN, and STAUFFER, HERBERT 
M. Rupture of small intestine complicating 
injury of pelvis. Radiology, July, 1947, 29, 
80-856. 


Traumatic rupture of the small intestine is 
frequently unattended by even the slightest 
contusion of the superficial tissues. It is often 
rapidly fatal. 

Usually there will be signs of rapidly develcp- 
ing peritonitis and pneumoperitoneum, but in 
some instances the diagnosis may be obscured. 
The peritonitis may be localized in the pehas. 
Vomiting after recovery from shock is a vau- 
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able early go Rigidity i is the most valua- 
ble single sign. Suspicion may depend only upon 
a rise in pulse rate or the absence of peristaltic 
sounds. Suspected cases should be subjected to 
roentgen examination for generalized or local- 
ized pneumoperitoneum. In the presence of 
other severe injury, the possibility of intestinal 
rupture may be overlooked. 

With the exception of two cases in which re- 
covery followed drainage of walled-off ab- 
scesses, the authors found no record in the 
literaturc of survival when operation had been 
delayed beyond a number of hours. Therefore 
thev report 2 cases which are remarkable in 
that the rupture was unsuspected for several 
months, and which were restored to normal 
function 5y operation. 

Case 1. male aged forty-one. Roentgen stud- 
ies of the gastrointestinal tract were carried out 
two months after severe pelvic injury, because 
of vomiting and persistent abdominal pain. 
Films revealed narrowing of a segment of small 
intestine n the lower central abdomen with loss 
of norma. mucosal pattern and partial obstruc- 
tion. Laparotomy disclosed complete trans- 
verse laceration of the terminal ileum, which 
had been walled off by inflammatory tissue. 
End-to-er d enterostomy was performed. 

Case 2. female aged thirty. Gastrointestinal 
studies were done one year after injury, be- 
cause of intermittent right lower quadrant pain. 
An attenuated segment of terminal ileum and 
marked distortion of the cecum were demon- 
strated. Laparotomy revealed the transverse 
colon and a loop of ileum forming an inflamma- 
tory mass, within which was found a perfora- 
tion of the ileum. The opening was closed and 
an ileocolestomy performed. drthur A. Brewer, 
ALD. 


Nisppack. H. R., Jr. Carcinoma of the trans- 
verse celon in a fifteen-year old boy. Radi- 
ology, February, 1947, 49, 168-17 


The author reports a case of transverse colon 
carcinoma in a fifteen year old boy, in addition 
to giving a short summary of previously re- 
ported cases in the literature. The author stress- 
es the fact that more cases of early carcinoma 
in children and adolescents will probably be 
diagnosed if this particular pathologic entity IS 
kept in mind during the roentgen examination. 
He also points out the fact that there is a 
slightly higher incidence of malignant lesions 
of the gastrointestinal tract in the cecum in 
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youth as compared to adults and also states 
that the lesions are apparently more malignant 
in the left half of the colon than in the right 
half of the colon. In his review of the literature, 
he has noted that of 38 young patients with 
carcinoma of the colon only 1 survived a period 
of seven months following discovery of the 
lesion. The author’s case was still alive and well 
nine months after surgical extirpation.—-Moris 
Horwitz, M.D. 


Fetson, BENJAMIN, and Bernuarp, C. 
Mervin. Roentgenological diagnosis of ap- 
pendiceal calculi. Radiology, August, 1947, 
49, 178-191. 

Appendiceal calculi, as discussed in this 
paper, should be distinguished from the non- 
calcified foreign bodies in the appendix such as 
fecaliths. 

This study is based on 100 cases reported in 
the literature and 10 cases from the authors’ 
personal experience with detailed histories and 
roentgenographic findings i in the To cases. 

The importance in preoperative diagnosis is 
apparent, as the authors state that practically 
all appendices with calculi sooner or later will 
result in acute appendicitis and that approxi- 
mately so per cent will perforate. Once a diag- 
nosis can be made surgery is to be recommended 
whether the patient has any clinical symptoms 
or not. 

Roentgen diagnosis is made by the finding of 
laminated calcification in the region of the ap- 
pendix. Diagnosis can be confirmed in most in- 
stances by fluoroscopy at the time of barium 


enema.—E. 4. Addington, M.D. 


Tuomas, Sypney F. Appendiceal copraliths; 
their surgical importance. Radiology, July, 


1947, 49, 39-49. 


Appendicitis is still a major problem. Roent- 
gen studies help in complications and in dem- 
onstration of copraliths containing calcium. 
With such demonstration surgery is indicated. 
Copraliths may be laminated and must be 
differentiated from gallstones and ureteral 
calculi and lymph node calcifications. Copra- 
liths occur frequently in appendiceal perfora- 
tion. Appendiceal fecaliths are radiopaque in 
possibly 25 per cent of cases. Six case reports 
are given.—E. C. Baker, M.D. 


Maser, R. K. Recto-urethral fistula. Lancet, 
January 24, 1948, 7, 140. 
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Report of one case in a thirty-three year old 
male German prisoner of war. The fistula was 
demonstrated by filling the bladder with radio- 
paque dye and a roentgenogram taken while the 
patient was straining to empty his bladder. The 
fistula was so large that a cystoscope passed 
easily from the urethra to the anus. The ap- 
pearance, size and position of the fistula was 
most suggestive of a congenital connection be- 
tween the urinary and intestinal tracts.—. S. 
Summers, M.D. 


SELTZ, Herman. Adrenal tumor of the liver in a 
child. Radiology, 1947, 49, 86-89. 


Adrenal cell rests have been described 
throughout the upper abdomen. Such accessory 
adrenal tissue may undergo malignant trans- 
formation. Adrenal tumor arising in the liver is 
rare; the author reports a case of aberrant ad- 
renal tumor of the liver in a nine year old boy. 

The patient presented a large, discrete, firm, 
non-tender mass in the epigastrium and left hy- 
pochondrium. Gastrointestinal studies revealed 
displacement of the body of the stomach to the 
left and posteriorly, the pyloric portion and 
duodenal bulb cephalad, the descending duo- 
denum markedly to the right, and the jejunum 
and transverse colon inferiorly. The marked 
widening of the duodenal loop suggested a le- 
sion in the region of the head of the pancreas, but 
the posterior displacement of the stomach was 
inconsistent with a retroperitoneal tumor; 
therefore the mass was considered to be in the 
region of the left lobe of the liver. 

Laparotomy revealed a large, gray, cyst-like 
mass about the size of a grapefruit protruding 
from the inferior aspect of the left lobe of the 
liver. Satellite discrete nodules were seen 
scattered throughout the remaining portion of 
the left lobe of the liver. Two small nodules and 
aspiration material from the cyst-like mass 
were removed for histopathologic study. The 
pathological diagnosis was adrenal tumor in the 
liver. 

At time of the report nine months later, there 
had been no change in the general condition nor 
in the size of the tumor.-—rthur A. Brewer, 
M.D. 


DASHIELL, Grayson F., and PALMER, WALTER 
L. Carcinoma of the pancreas; diagnostic 
criteria. Arch. Int. Med., February, 1948, 87, 
173155. 


In this paper 90 cases are reviewed and com- 
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pared with those in other studies. The anatomic 
location of the lesion in this series 1s discussed 
and as would be expected the head of the pan- 
creas was usually involved in patients with 
jaundice. Metastases were most frequent to the 
liver and the regional lymph nodes. The aver- 
age age of the patients on their admission to the 
hospital was fifty-five years and the sex ratio 
was 2 males to 1 female. By far the predomi- 
nant chief complaint was pain, followed in fre- 
quency by Jaundice and loss of weight. Pain is 
extremely important as an early symptom and 
although variable in character, it was typically 
dull and persistent and located high in the ab- 
domen. 

Difficulty is encountered in regard to the pa- 
tients without jaundice, who comprise one- 
third of all those affected. Diarrhea 1s less fre- 
quent, but nevertheless is an extremely impor- 
tant symptom, but it tends to be persistent, and 
not explained in the usual ways and not relieved 
by the usual measures. Steatorrhea 1s even more 
significant and when. qucd with the. other 
symptoms mentioned is almost pathognomonic. 

Notwithstanding the lack of a radiopaque 
dye which can be selectively absorbed by the 
pancreas, the indirect evidence afforded by 
careful roentgenographic examination greatly 
enhances the chance of correct diagnosis. By 
excluding lesions such as carcinoma of the 
stomach, the study may provide evidence of an 
extrinsic mass in the region of the pancreas. In 
this series roentgenological evidence suggestive 
of the lesion was present in about one-half of 
the patients so examined. The signs most com- 
monly noted were irregularities in the duodenal 
contour, distortion and displacement of the 
stomach, deformities of the duodenal bulb and 
in 4 cases expansion of the duodenal loop.— 


Eugene F. McDonald, M.D. 


Tocantins, Leanpro M. The hemorrhagic 
tendency in congestive splenomegaly 
(Banti’s syndrome); its mechanism and man- 
agement. 7.4.M./f., Feb. 28, 1948, 736, 
616-621. 


The article 1s based on observations made on 
22 patients for whom a diagnosis of Banti's syn- 
drome was indicated and who had had bleeding 
in one form or another. It is felt that the cause 
of excessive bleeding is due to muitiple defects 
in hemostatic function: dilatation of veins 
which are branches of the portal system, thin- 
ning or ulceration of the mucosa overlying these 
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dilated veins, venous hypertension, thrombo- 
penia and hy poprothrombinemia. 

The phase of acute bleeding is managed by 
judicious replacement of blood and fluids so 
that there is enough blood to maintain circula- 
tion without attempting to ralse the hemo- 
globin concentration to normal levels. Vitamin 
K is employed during the hemorrhagic phase. If 
these coaservative measures fail, a small intes- 
tine tube with a distensible bag 1s introduced 
into the stomach and pressure exerted against 
the cardia for several hours. The stomach can 
be aspirated during this time to determine when 
bleeding has stopped. 

The results from splenectomy are more 
gratifying when the cause of splenomegaly is 
thrombosis of the splenic vein. But even if the 
cause is an intrahepatic block, the removal of 
the spleen cuts out about 40 per cent of the 
blood load into the portal vein and aids in that 
manner. Following splenectomy, if hematemesis 
continues, the varicosities should be injected 


with a sclerosing solution via an esophagoscope. 


The thrombopenia is often corrected by sple- 
nectomy. The hypoprothombinemia can be over- 
come, in *hose patients whose hepatic function 
is not too far deranged, by the use of vitamin K 
and supplementary diet designed to aid hepatic 
function. The operative mortality is about 25 
per cent. Half of these are due to hemorrhage 
from the operative site, and the remainder are 
due to mesenteric or portal thrombosis and 
pulmonary embolism.—M. Manalan, M.D. 


GENITOURINARY SYSTEM 


ScHoLL, A. J. Peripelvic lymphatic cysts of the 
kidney. .4.M.4., Jan. 3, 1948, 736, 4-7. 


Peripelvic cysts of the kidney are rare, usu- 
ally small, clinically insignificant cysts in the 
hilum. T hey are believed to represent lymphatic 
ectasis, either congenital in origin or secondary 
to an DN disease with resultant ob- 
struction of the lymphatic trunks at the hilum 
of the kidney. 

Although these cysts are usually small and 
found only incidentally at autopsy, they may 
become very large and multilocular, containing 
large amounts of fluid and even calcareous ma- 
terial. By «heir size, they cause considerable 
distortion o” the kidney with compression of the 
pelvis and s-ructures of the hilum of the kidney. 

'The author discusses 2 cases, both of which 
he operated on for large peripelvic lymphatic 
cysts. These cases were of interest because of 
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the origin and large size of the cysts, their ap- 
parent relationship to hypertension, and the 
similarity of the diagnostic signs to those of 
renal tumors. 

Surgical removal of the cystic kidney in each 
case was followed by considerable alleviation of 
the hypertension.—JF. Gallo, M.D. 


SKELETAL SYSTEM 


GREENFIELD, Henry. Chronic salmonella bone 
infection. Radiology, June, 1947, 48, 633-636. 
Systemic infection with organisms of the 

Salmonella group is not of rare occurrence. 

Most cases are of an acute toxic type, with 

severe constitutional reactions, mainly in in- 

fants and children. There are only a few re- 
ported cases with localized chronic pyogenic 
manifestations. 

The case is reported i in a male, aged twenty, 

who injured his ankle in 1940 and had recurrent 
bouts of pain and swe ling. Roentgen studies, in 

1942, revealed a cystic degenerative process, 

involving the distal metaphyseal portion of the 

tibia and extending into the medial malleolus. 

In 1943, cellulitis developed, subsiding several 

weeks after incision and drainage. In 1945, 

pain and swelling recurred, and roentgen 

studies again showed cystic changes, with some 
condensation of the walls of the larger cysts. 

There was no expansion of the shaft, and the 

cortex was not involved. The ankle joint ap- 

peared normal, 

The lesion was explored surgically. Surgically 
and histopathologically, the diagnosis was 
chronic medullary bone abscess. Cultures re- 
vealed Sa/monella Oranienbur g, which is one of 

the paratyphoid group of organisms. The mem- 
bers of this group resemble each other closely, 
being gram-negative motile rods. Differentia- 
tion by morphological cultural and sometimes 
even sugar fermentation methods is impossible. 

Agglutination by specific antisera and aggluti- 

nation absorption are required for final differ- 

entiation.—7. Y. Wachowski, M.D. 


HeEILBRUN, Norman, and Kunn, WiLLIAM G., 
J &. Erosive bone lesions and soft-tissue ossifi- 
cations associated with spinal cord Dene 

(paraplegia). Radiology, June, 1947, 48, £79 

593. 

A series of 99 observed paraplegic cases was 
divided into four groups depending upon the 
severity of the particular erosive bone change. 
These groups were tabulated according to the 
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interval between injury and roentgen survey. 
The extent of the erosive change in most cases 
was directly related to the severity, size and 
duration of the decubitus sores. Eighty-five 
per cent of this series had sores over the sacrum, 
the trochanters or the ischial tuberosities. 

The morphological characters of numerous 
varieties of soft tissue ossifications are described 
as observed by the authors. The pathological 
manifestations of the erosive lesions, the se- 
quence of these changes as reflected through the 
roentgen findings and a discourse on the prob- 
able mechanisms involved, are presented. 

Pathologically, devitalization of the soft tis- 
sues over bony prominences eventuate in ero- 
sive lesions, become evidenced by an infection 
overlying the bone, extend to the superficial 
layers of the bone and lead to resorption of the 
cortex and underlying trabeculae. 

Various aspects of trauma and nervous in- 
fluences as etiological agents are discussed in 
considerable detail. The authors state that al- 
though soft tissue trauma.may play an impor- 
tant role in the etiology of soft tissue ossifica- 
tions, the neurogenic influence cannot be dis- 


regarded.—E. D. Hudack, M.D. 


KLEIN, A, Jorun, R. J., and Reipy, J. A. 
Treatment of slipped capital femoral epiphiy: 
sis, 7.4.M.4., Feb. 14, 1948, 736, 445-451. 


Patients with pronounced epiphysiolysis are 
treated by arthrotomy, reposition of the dis- 
placed epiphysis on the neck and fixation by 
means of a three flanged nail. Patients with 
only minimal slipping are treated by lateral 

nailing in situ, without arthrotomy and without 
correction of the early deformity. 

Patients suspected of a slipped epiphysis 
should immediately be forbidden any weight 
bearing on the affected limb. Diagnosis i IS es- 
tablished from anteroposterior and lateral 
roentgenograms. A line is drawn along the 
superior border of the femoral neck in the 
lateral view and extended across the epiphyseal 
line. A second line at right angles is drawn from 
the first line to the superior edge of the dis- 
placed epiphysis. If this distance is 1 cm. or 
more, the slip is considered pronounced; if less 
than I cm., it is minimal and necessitates no al- 
teration of position. Similar roentgen views are 
taken during the operative procedure to insure 
proper reduction, and the lateral view is con- 
sidered most essential. 

Nailing insures against further slipping and 
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accelerates fusion of the epiphyseal line. Early 
postoperative mobilization is fostered by 
Buck's extension for cases of nailing in situ and 
balanced traction for cases of open reduction. 
Mobilization is further promoted by encourag- 
ing walking with the aid of crutehes as early as 
two weeks after operation. Manipulation is 
permissible only in the recent acute slip. Trau- 
matic arthritis follows inadequate replacement 
of the epiphysis. Aseptic necrosis was not mani- 
fest in any case. To correct a pronounced slip, 
osteotomy at the epiphyseal plate gives a better 
result than one performed at any other site. 
Fifty-one cases in 4$ patients are reported. 
Fifteen per cent showed bilateral slipping. Ap- 
proximately 60 per cent were minimal and 40 
per cent were pronounced. With hips nailed in 
situ one can expect 9o per cent normal motion 
and 96 per cent normal hip function. Those 
nailed after arthrotomy will give 85 per cent 
normal motion and 92 per cent normal hip 
function. These figures obtain for observation 
periods of three years, but are better with longer 


follow-up.—7. A. Campbell, M.D. 


Lewis, Raymonpn W. Roentgen diagnosis of 
pigmented villonodular synovitis and svno- 
vial sarcoma of the knee joint. Radiology, 
July, 1947, 49, 26-38. 

This term embraces a variety of previous 
terms. The condition may be single or diffuse. 
The single lesions are not diagnostic. The dif- 
fuse type is diagnostic and shows normal, young 
adult bones with excessive synovitis, often 
nodular. History is long, disability minor. Sar- 
coma may be suspected if nodular masses ex- 
tend beyond capsule, contain lime, or invade 
bone. 

Surgery does not relieve villonodular syno- 
vitis. Exploratory biopsy should be done. Case 
reports are given. The illustrations are excel- 


lent.—E. C. Baker, M.D. 


Vaucuan, C. E., and Sraptgrow, J. G. Osteo- 
chondritis dissecans of the ankle e. Radiology, 

July, 1947, 49, 7279. 

Osteochondritis dissecans is an aseptic ne- 
crosis of subchondral bone and the overlying 
cartilage. Usually bone adjacent to an articular 
surface is affected. The fragment may separate 
and form an intra-articular loose body. Recur- 
rent pain, effusion, weakness, and osteoarthritic 
changes constitute the usual sequence of events 
if the condition 1s untreated. 
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Most writers refer to involvement of the knee 
but lesions involving the hip, elbow, 
ankle, and metacarpophalangeal joints have 
been reported. 

Osteochondritis of the ankle 1s rather un- 
common. The authors found 20 cases reported 
up to 1941, to which they add 4 cases. 

Trauma is the usual etiological factor and was 
the major cause in their cases. Characteristic 
roentgen findings are similar to those found in 
other joints. The lesion is best seen in an ob- 
lique view. À small button-like fragment of de- 
vitalized bone is visualized lying in a depression 
at the upper margin of the trochlea of the talus 
on either the medial or lateral side. Usually it is 
demarcated from the adjacent bone by a radio- 
lucent line. In the authors' 4 cases the condition 
was not bilateral and no loose bodies were 
formed, but both eventualities do occur. 

Details of 4 proved cases are reported. Treat- 
ment consisted of operative removal of the 
fragment and curettage of the necrotic bone. 
The immediate results in all cases were satis- 
factory and the patients were walking without 
discomfort when  discharged.—.7r/hur A. 
Brewer, M.D. 


RosEkNBERG, F. EDWARD, and ARENS, ROBERT 
A. Gout; clinical, pathological and roent- 
genographic observations. Radiology, August, 
1947, 49, 169-177 
The authors stress the importance of the fact 

that gout A in an orderly and develop- 
ing pattern of (a) larval period, (b) a period of 
acute articular attacks, and (c) a period of 
chronic articular gout. The exact nature of the 
anomalous uric acid metabolism 1n this disease 
is not known. Histopathological features of the 
disease are fundamentally similar regardless of 
site of involvement. 

The roentgenological appearance of gout de- 
pends on the state of advancement of the patho- 
logical changes. The earliest changes are not 
expected to be seen roentgenologically until late 
in the second period and should be looked for in 

the bunion joint. The first notable change is the 
appearance of a zone of osteoporosis on the 
medial aspect of the base of the first metatarsal 
and first phalanx. As the disease progresses the 
zone of osteoporosis becomes cystic. In the next 
stage the joint space is narrowed as a result of 
erosion and by gouty pannus. The continued 
use of such joints produces traumatic changes 
as a result of which marginal hypertrophic 


436 


changes also occur. Extensive destructive 
changes may be seen where tophaceous deposits 
in ends of bones expand greatly. Entire joints 
may disappear at such sites leaving bony 
stumps projecting into a formless tophaceous 
mass. An occasional subchondral expanding 
bone lesion of gout can stimulate certain bone 
tumors, e.g., giant cell tumor or osteogenic sar- 
coma. Tophi have been referred to as "chalk 
stones" because of the white, chalky appearance 
of their contents. This material does not contain 
notable quantities of calcium and consequently 
toph! are not particularly radiopaque. 

This is an excellent orderly exposition of gout. 
—E. A. Addington, M.D. 


PauL, Lester W., and Mor, WiLuaĮm W. 
Roentgen diagnostic aspects of chronic ar- 
thritis and bursitis. Radiology, July, 1947, 49, 
6-17. 


Clinically chronic arthritis may be general- 
ized, single, or limited to the periarticular tis- 
sues. Roentgenograms do not always identify 
the type. Early diagnosis is helpful in degenera- 
tive arthritis. Rheumatoid arthritis starts in the 
hand and progresses to the trunk. Roentgen 
features are periarticular swelling, decalcifica- 
tion and narrowing of joint space. Hypertrophic 
changes may appear late. Rheumatoid arthritis 
of the spine (Marie-Strümpell) shows earliest 
change in sacroiliac joints. It progresses through 
the spine and usually shows ligamentous 
calcification. 

Degenerative joint disease shows marginal 
spurring, thinning of discs and facet joint 
changes. Malum coxae senilis is included 
this type. Roentgen characteristics vary in 
weight-bearing and non-weight-bearing joints. 
In hip and knee there is asymmetrical narrow- 
ing. Spurs may appear and also increased 
density of bone margins. In the spine, spurs are 
the usual manifestation. These spurs with thin- 
ning of discs may narrow spinal foramina. 

Periarticular disease is represented by calcific 
deposits in the soft tissues of the shoulder.—E£. 


C. Baker, M.D. 


ANGEVINE, D. Murray. The pathology of 
rheumatic disease. Radiology, July, 1947, 
49, 1-5. 

The etiology is usually unknown. The patho- 
logical process involves the synovial membrane 
and/or the articular cartilage. The classi- 
fication followed is that of the American 
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Rheumatism Association—acute infections of 
known etiology, chronic infections of known 
etiology, probably infectious, and degenerative 


joint disease or osteoarthritis. Acute infections 


of known bacteria follow when such bacteria 
are carried by the blood to the synovial mem- 
brane. The anatomical structure of the synovial 
villus is believed to be a factor in localization 
of joint infections. Tuberculosis is the important 
etiological agent of known chronic infections. 

Under “probably infectious,” rheumatic 
fever, rheumatoid arthritis, Marie-Strümpell 
spondylitis and Still’s disease are briefly de- 
scribed. Rheumatic fever is transient. Rheu- 
matoid arthritis frequently starts in the hands. 
The fusiform swelling is caused by edema. 
With progression of the lesion there is infiltra- 
tion with various white blood cells and thicken- 
ing of the arteries. The formation of a pannus is 
the next change. Marie-Strümpell spondylitis 
usually affects young male adults. It involves 
the synovial membrane of the costovertebral 
articulations and progresses to ankylosis. Still's 
disease is found in children. The lymph tissues 
are enlarged. Deformities are common. Histo- 
pathology shows chronic inflammation. 

Degenerative joint disease is a more desirable 
term than osteoarthritis. There is degeneration 
of cartilage which frays and may be lost with 
change in the underlying bone. 

In acute and chronic bursitis and tenosyno- 
vitis the synovial membrane is involved with 
infiltration of cells and edema. Calcium de- 
posits may occur.—Z. C. Baker, M.D. 


Dert, J. Maxey, Jr. An unusual roentgen 
shadow in chloroma. Radiology, January, 
1947, 46, 61-62. 


This is a case report of an extensive chloroma 
involving the sternum, mediastinal lymph nodes 
and encasing the thoracic spine. The patient 
had monocytic leukemia. There was an agree- 
ment between the roentgen and postmortem 
findings as to the extent and location of the 


chloroma.—J7. H. Harris, M.D. 


SAENGER, Eugene L. Unilateral paraspinal 
abscess. Radiology, March, 1947, 48, 256-259. 


The author reports what he believes is the 
only recorded case of unilateral paraspinal 
abscess. The disease was due to tuberculosis at 
T-§ and the abscess protruded to the left 
extending along the entire left side of the 
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thoracic spine. The patient was a fifty-seven 
year old white male. 

'The normal linear thoracic paraspinal shadow 
or the posteromesial pleural line is formed by 
the mediastinal pleural border of the left lung; 
due to the presence of the azygos vein, the line 
is usually not seen on the right. The line 1s 
seen only occasionally in infants and children, 
it is frequently seen in adults, and is most often 
visualized in the older age groups. 

'The globular or fusiform abscesses are almost 
pathognomonic of tuberculosis, but the normal 
paravertebral shadows can also be displaced 
bilaterally by extension of a vertebral body 
neoplasm, pyogenic vertebral osteomyelitis, 
vertebra plana (acute stage), osteitis deformans, 
and vertebral osteochondritis. Paravertebral 
abscess may be simulated by rupture of a 
dissecting aneurysm, by localized pleural 
thickening, or by localized empyema.— Samuel 


H. Fisher, M.D. 


BaiLtey, WiLBUR. Observations on the etiology 
and frequency of spondylolisthesis and its 
precursors. Radiology, February, 1947, 48, 
107-112. 

This important fundamental presentation 
reviews various factors concerning the etiology 
of spondylolisthesis. The author is particularly 
concerned with the genesis and frequency of 
vertebral isthmus defects. 

Discussing the evidence im favor of trauma 
as a cause for the defect seen in spondylolis- 
thesis, the author calls attention to the experi- 
mental evidence which shows that fractures in 
the neural arch in the lower lumbar region in 
fetuses and stillborn children may easily be 
produced by hyperflexion cf the spine even 
though of only moderate degree and produced 
with little force. In favor of the traumatic 
theory also is the fact that neural arch defects of 
the type seen in spondylolisthesis have not been 
described in fetal skeletons er newborn babies 
in the many hundreds of examinations in which 
they were sought. 

When the genesis of such defects 1s considered 
of congenital origin, one finds much more sup- 
portive evidence. Among this evidence, one may 
include: (1) the fact that the neural arch defect 
may involve more than one segment; (2) the 
experience that about 25 per cent of the defects 
are unilateral; (3) the equal frequency with 
which these defects occur in different races; 
(4) the recent reports of spondylolisthesis in 
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children; (5) the apparent hereditary trans- 
mission of this neural arch defect, and (6) the 
theoretical consideration that although normal- 
ly a separate single ossification center 1s present 
through the lateral vertebral arch, it is possible 
that on occasion, two bone nuclei may be laid 
down in this region with subsequent failure of 
fusion similar to that seen in bipartite patellae. 

The author examined the lumbosacral region 
in 2,080 individuals selected in the Armed 
Forces. Spondylolisthesis or spondylolysis was 
found in 4.4 per cent of this series but in only 
0.6 per cent was a history of low back pain 
elicited. 

When the roentgenograms were made with 
the patient erect and recumbent or with full 
flexion and extension, some forward motion of 
the vertebral body could be demonstrated in 
48 per cent of the patients with isthmus defects 
examined by the author. 

The author is convinced that spondylolisthe- 
sis or its precursors are not the result of trauma 
except in rare instances.—-Philip J. Hades, M.D. 


Potiey, Howanp F., and Stocums, CHARLES 
H. Rheumatoid spondylitis: A study of 
1,035 cases. Ann. Int. Med., February, 1947, 


This series, comprising more than one 
thousand cases, was studied to clarify certain 
aspects of this disease and to attempt to answer 
some of the more frequently asked questions 
concerning this condition. 

The analysis indicates that the condition is 
seen in men and women in about the ratio of 
g to 1. The same sex ratio holds for the larger 
group of patients having rheumatoid spondy- 
litis without peripheral rheumatoid arthritis. In 
the smaller group in which both conditions are 
present, however, the ratio remains essentially 
the same. 

'The average age at the onset of symptoms in 
this series was 26.7 years. More than 80 per 
cent of the patients had their first symptoms 
between the ages of fifteen and thirty-five years. 
The torso, peripheral joints, neck and shoulder 
were the sites of the original complaints, in 
that order. Only 3.4 per cent of the cases had 
their onset in the neck and shoulders. Twenty- 
three per cent of the cases presented symptoms 
in the peripheral joints as initial manifestations. 
Hence, in the overwhelming majority, the 
disease followed an ascending course after 
originating in the pelvis and lower spine. Those 
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patients with initial peripheral joint mani- 
festations showed 87 per cent polyarticular 
involvement with two-thirds localized to the 
lower extremities. 

About one-fourth of the patients suffered a 
fulminating progressive course. The remainder 
of the cases had exacerbations and remissions 
as a characteristic feature. The average duration 
of symptoms prior to the authors' examination 
was 8.5 years. 

The sedimentation rate was found to be 
normal in one-fifth of the cases. It seems that 
the sedimentation rate tends to be higher in 
the cases of peripheral rheumatoid arthritis. 

The roentgen evidence depends to a great 
degree on the amount of destruction of cartilage 
and subchondral bone. Although the “bamboo 
spine" was formerly considered to be character- 
istic of this condition, arthritic changes in the 
sacroiliac and apophyseal joints usually occur 
much earlier. Involvement of the sacroiliac 
joints 1s typically bilateral. Unilateral sacroiliac 
involvement usually suggests specific infectious 
disease. Although rare, absence of sacroiliac 
changes in rheumatoid spondylitis does occur. 
In the spine a distinction must be made between 
the marginal spurs of osteoarthritis and early 
calcification of the spinal ligaments. 

The article contains several tables and 
roentgenograms to illustrate the main points.— 


Robert N. Byrne, ALD. 


Linciey, James R., and ROBBINS, Laurence 
L. Fractures following electroshock therapy. 
Radiology, February, 1947, 48, 124-128. 


The study was undertaken in order to evaluate 
the traumatic complications incident to electro- 
shock therapy. 

Of 230 patients who received electroshock 
therapy, $3, or 23 per cent, sustained fractures 
predominantly of the vertebrae. A total of 
110 fractured vertebrae were found. 

The incidence of fracture was somewhat 
greater in males than in females and in the 
younger and older rather than in the middle 
aged group. On the basis of these studies, 
the authors believe that shock therapy is 
contraindicated in patients with bone diseases 
predisposing to fracture.—PAiZip J. Hodes, 


BLOOD AND LYMPH SYSTEM 


FEUCHTWANGER, J. L. Arteriography of the 
limbs; a brief study of its value in arterial 


Abstracts of Roentgen and Radium Literature 


Marcu, 1949 


injuries. Bri. J. Radiol., September, 1947, 

20, 363-367. 

Arteriography should be limited to those 
cases where clinical diagnosis is uncertain, 
where exact localization of the lesion is desired, 
or where evaluation of the collateral circulation 
is needed. Since thorotrast is potentially or 
actually. dangerous, a water-soluble contrast 
medium, used in demonstration of the urinary 
tract, is used in concentrated solution. The 
artery proximal to the lesion 1s opened and a 
needle is used for injection after compression of 
the arm or leg proximal to the injection site. 
Two roentgenograms are made in anteroposteri- 
or and two in lateral view with a short interval 
of relief of the arterial compression between 
them. The films can be given most value by 
prolonging the exposure and thus permitting 
maximum filling. Five to 15 milliamperes are 
used with exposures from three to six seconds. 
Ten cubic centimeters of solution are injected 
into the leg for each position and 54 to 8 cc. 
for the arm. 

A series of cases with illustrations shows the 
findings in traumatic aneurysm of the axillary 
artery and popliteal artery, and thrombosis of 
the popliteal artery. In aneurysm the arteries 
leading to and from the lesion are pointed at 
the extremities near the lesion, while in throm- 
bosis the ends are transverse. 

Spasm in an artery may be aggravated by 
manipulation, as in preparation for the injection 
or by the actual injection itself. This may be 
temporary, or it may be followed by thrombosis 
and gangrene.—£. F. Lang, M.D. 


ROENTGEN AND RADIUM THERAPY 


Rossrrro, AnrHony F. Roentgen treatment of 
infections of the tonsils and post-pharyngeal 
lymphoid tissues in children. Radiology, 
February, 1947, 48, 118—123. 

The author treated over 400 children with 
chronic infections of post-pharyngeal tissues 
and tonsils referred for roentgen therapy (1) 
because they had failed to respond to surgical 
and medical treatment; (2) because of the recur- 
rence of streptococcic infections in the throat 
after the tonsils and adenoids had been removed; 
(3) because of persistent unexplained fever 
following upper respiratory infections, and (4) 
because they were poor surgical risks. 

The author estimates that not less than go 
per cent of the children he treated were cured 
or showed a good result. 
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The technical factors used were 200 kv., 0.5 
mm. Cu plus r.o mm. Al filtration, co zm. 
target-skin distance. 

Four to six roentgen treatments given over a 
period of three to six weeks constituted a 
course. In rare instances, the number of treat- 
ments totaled seven or eight. 

The first treatment included the lateral side 
of the face and sinuses, the pharynx and cervical 
region. To this field which included the adeno ds, 
pharynx, tonsils and cervical lyraph nodes, was 
delivered 60 to 7o r. Both sides of the head and 
neck were treated at this time, each of which 
received the same amount of radiation. 

Five to seven days later, 75r was administered 
as in the first treatment. In addition, however, 
1O to I5 r was added to the exposure in the 
region of the nasopharynx which received, 
therefore, a total of 85 to gor. 

Seven days later, the third treatment was 
given exactly as it was delivered at the secend 
sitting. 

For the fourth treatment, given seven to 
ten days later, there was an increase in the 
dosage so that the entire lateral face and 
cervical area received 85 to 9o r while the naso- 
pharynx was given 95 to IIO r. 

The fifth and sixth treatments, if necesszry, 
were given two to three weeks later. 

The author is extremely enthusiastic and 
recommends therapeutic procedure highly tc all 
radiologists. Philip F. Hodes, M.D. 


WINDHOLZ, FRANK. Late changes in mucous 
membrane of the irradiated larynx; their 
radiological relationship to the subepithe ial 
connective tissue and to retrogression of 
laryngeal carcinoma: histologic studies. Radi- 
ology, March, 1947, 48, 274-251. 


This 1s the third in a series cf four papers. 
It is recalled that Coutard was the first to 
describe the early fibrinous reaction to muceus 
membrane irradiation. 

The present study consists of microscooic 
studies of laryngeal mucous membrane speci- 
mens obtained one to ten months after irradi- 
ation amounting to an average tissue dose of 
5,800 r (Thoraeus filter, 220 kv., 3.1 r per man., 
field size 6 by 6 cm.). 

The degree of fibrinous reaction in the ei- 
thelial and connective tissue layers soon afer 
irradiation serves as an index of the future 
course, with a strong fibrin reaction indicatmg 
a favorable result and a weak reaction indicat- 
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ing a poor result. The condition of the sub- 
epithelial connective tissue after irradiation 
determines the structure of the regenerated 
epithelium. Strong fibrinous reactions produce 
nyaline sclerotic tissue with collagen in the 
subepithelial connective tissue layer and an epi- 
thelium which is markedly atrophic. Weak 
fibrin reactions later had well preserved con- 
nective tissue and the superficial epithelium 
showed tendencies to atypical growth with 
residual tumors.-— Samuel H. Fisher, M.D. 


LAME, EpwiN L., and PENDERGRASS, EUGENE P. 
An addition to the technic of simple breast 
roentgenography. Radiology, March, 1947, 


The technical factors of the authors’ roent- 
genography of the breast are: 120 ma., $ sec., 
60 inch target-film distance, 45-55 kv. (peak), 
screens, 3 inch cone, 0.8 mm. rotating anode. 

Initially, several exposures of slightly dif- 
terent factors are obtained to underexpose for 
the breast periphery and to overexpose for the 
center of the breast. Subsequent film studies 
for comparison are made at the same period 
in the menstrual cycle and a mid-menstrual 
study 1s carried out to demonstrate the resting 
stage. 

In studying erect high breasts, the patient 
stands with the breast in profile; in patients 
with pendant breasts, the upright films are 
ebtained and, in addition, exposures are made 
with the patient bending forward and slightly 
to the side so that the breast hangs free of the 
thorax. Horizontal positioning of the patient 
using a vertical central ray spreads the breast 
fat and thin and is useful for demonstrating 
axillary nodes.—-Samuel H. Fisher, M.D. 


Palazzo, Wituiam L. Lymphoblastoma; an 
evaluation of the differences in sensitivity to 
x-ray irradiation of different types, and its 
application to a quantitative therapeutic 
test. Radiology, May, 1947, 48, 484-492. 


The author attempts to develop a quantita- 
tive therapeutic test using roentgen therapy to 
Getermine various types of lymphoblastomas 
based upon their relative radiosensitivity. Ar- 
ranged in the order of sensitivity, the author 
considers (,7) giant follicular lymphadenopa- 
thy; (B) lymphatic leukemia; (C) lymphosar- 
coma; (D) polymorphous-cell sarcoma; (E) 
Hodgkin's disease. 

The following routine, as applied to medias- 
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tinal masses, is suggested. Roentgen rays with 
the following physical characteristics are em- 
ployed: 200 kv., 20 ma., 0.5 mm. Cu plus r.o 
mm. Al, target-skin distance so cm. 

1. A pre-irradiation roentgenogram of the 
chest allowing measurement of the size of a 
mediastinal mass is advised. 

2. On the first day, 300 r, measured in air, i$ 
directed toward the tumor. 

3. On the second day, an additional 300 r is 
directed into the tumor mass. 

4. On the fifth day, the roentgenogram of the 
chest is repeated and the mass compared in size 
with its original dimensions. If the mass has 
decreased approximately 25 per cent or more in 
size, the presumptive diagnosis of either giant 
follicular lymphadenopathy or lymphosarcoma 
is made. Therapy is then continued at the dis- 
cretion of the radiologist in an effort to deliver 
a tumor-killing dose. 

5. If no change is noted in the size of the 
mass, roentgen therapy is continued at the rate 
of 200 to 300 r daily, with films of the chest 
being repeated at three day intervals. If, when 
1,200 to 2,000 r has been delivered the mass 
begins to show regression, a presumptive diag- 
nosis of polymorphous-cell sarcoma is made. 

6. If as much as 2,000 to 3,000 r is required 
to cause a 25 to £o per cent decrease in the size 
of the tumor, a presumptive diagnosis of Hodg- 
kin's disease 1s made. 

7. If there is no response with 3,000 r, the 
tumor is considered radioresistant and not of 
the lymphosarcoma group. 

The author discusses the theoretical possi- 
bility of determining differences in cell sensi- 
tivity between small cell lymphosarcomas and 
large cell types, the latter being more radio- 
sensitive. The reticulum cell variety being more 
the connective tissue type, tends to be some- 
what more resistant than the others.-PAilip 


T. Hodes, M.D. 


Merner, T. B., and Srenstrom, K. W. 
Roentgen therapy in Hodgkin’s disease. 


Radiology, April, 1947, 48, 355-368. 


The authors present a series of 185 cases of 
Hodgkin’s disease, proved by biopsy. The 
symptoms of Hodgkin’s disease are variable 
depending upon the stage of progression at the 
time of the patient’s first visit. The only com- 
plaint may be palpable cervical or axillary 
lymph nodes. There may be systemic symp- 
toms of greater or lesser degree such as fever, 
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weakness, cough, anorexia, nausea, and vomit- 
ing, pruritus, pain due to bone involvement, 
and loss of weight. Enlarged retroperitoneal 
nodes are the commonest cause of backache. 
This symptom is a sufficient indication for 
roentgen therapy to the retroperitoneal region 
in the presence of Hodgkin’s disease, even in 
the absence of other positive signs. 

The microscopic structure is widely variable 
in different cases. There are certain features, 
however, distinctive of Hodgkin’s disease, 
which the author enumerates. 

A positive diagnosis of Hodgkin’s disease 
depends entirely upon the histopathologic ap- 
pearance. However, positive chest roentgen 
findings, trial roentgen therapy, eosinophilia, 
pruritus, Pel-Ebstein fever, and lymph node 
enlargement may point distinctly toward the 
correct diagnosis. The disease 1s most common 
in the third decade. About two-thirds of the 
patients are males. In America it affects Ne- 
groes and white persons to about the same 
extent. 

Since Hodgkin's disease is histopathologically 
a disease of the reticulo-endothelial system 1t 
may be found in almost any organ of the body. 
The peripheral lymph nodes are the most fre- 
quently involved. Bone lesions are most often 
osteolytic and occur in the ribs, sternum, ver- 
tebrae, pelvis, humerus, and femurs. In this 
series bone lesions, demonstrable by roentgen 
examination, were present in 20 per cent of the 
cases. 

Irradiation either by roentgen rays or radi- 
um is by far the most effective method in the 
treatment of Hodgkin's disease. This disease is 
so varied in its manifestations that it 1s neces- 
sary to treat each case individually. Different 
parts of the body should be treated in different 
ways, depending upon the accessibility of the 
involved nodes. Some modification of the treat- 
ment is also required in advanced stages. Usu- 
ally more than one node in a chain is involved, 
and the whole group should be treated as a 
unit. For example, if cervical nodes are involved 
on one side it would seem advisable to include 
the supraclavicular and submaxillary nodes in 
a single field. Treatment should also be di- 
rected to the mediastinum as a whole, rather 
than being limited to the area where there is a 
visible mass. Since recurrences seem more 
radioresistant, it is advisable to use a heavier 
dosage during the initial series to prevent their 
development. The series should be given in a 
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relatively short time to produce the maximum 
effect; fourteen days has been arbitrarily chosen 
as the upper limit. A dose of more than 1,000 
tissue roentgens is given in almost all cases, in 
some cases as much as 2,000 tissue roentgens. 
More than this amount is rarely used. In the 
case of cervical nodes, 9oo r, in air, 1s given to 
each of three fields, an anterior, posterior, and 
lateral. In the case of the mediastinum, 1,200 
to 1,500 r, in air, to each anterior and posterior 
field is within the proper range of dosage. 
Very large masses of long standing are usually 
more resistant to irradiation than smaller, more 
recently enlarged nodes and should be treated 
more heavily. The most favorable cases are 
those in which only one chain of nodes is in- 
volved, and thorough irradiation is given after 
a biopsy has been taken. For the peripheral 
lesions in this series, 200 to 220 kv. and o.5 
mm. copper plus 1.0 mm. aluminum filter have 
been used, the half-value layers being 0.9 and 
1.3 mm. copper, respectively. For the deeper 
lesions the filter was increased to 1.0 mm. 
copper plus 1 mm. aluminum, the half-value 
layers being 1.4 and 1.7 mm. 

In the series reported here the five year sur- 
vival rate was 21 per cent and the ten year 
survival rate was 8 per cent, a high figure as 
compared with other series. The average dura- 
tion of life from institution of therapy was 33. 
months. Of ¢ patients surviving more than ten 
years from the beginning of treatment, 4 are 
still alive, the longest period of survival being 
sixteen. years.-Samuel G. Henderson, M.D. 


KeLrgy, G. M., and Srensrrom, K. WILHELM. 
Treatment of malignant tumors of the testis. 
Radiology, January, 1947, 48, 1-7. 


This study is based on the tumors of the tes- 
tis treated at the University of Minnesota 
Hospital from 1926 to 1943 inclusive. The total 
number amounted to 100 and they were placed 
in three groups: 34 cases were not classified as 
to type, while 37 were seminomas and 29 were 
carcinomatous mixed tumors. True testicular 
teratomas are rare and the diagnosis cannot be 
made unless the whole tumor is carefully 
studied. 

The onset of the disease is characteristically 
insidious. One of the first symptoms noted by 
the patient is enlargement of the involved testis, 
and the tumor is often accidentally found. As 
the disease advances dull pain and discomfort 
are usually experienced. Backache, a feeling of 
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fullness, and nausea, sometimes with vomiting, 
are generally associated with metastasis to the 
retroperitoneal nodes. 

Metastases were known to be present in 65 
per cent of this series, the most common site 
being the retroperitoneal nodes. Metastasis to 
the inguinal region was next in frequency. 
Metastasis to the retroperitoneal nodes cannot 
be established until large masses are present. 
Is is probable that undiagnosed metastatic 
nodes are present in most patients, particularly 
in those with highly malignant seminomas. It 
is for this reason that radiation therapy is given 
routinely to the retroperitoneal chain of 
Iymph nodes whenever a diagnosis of seminoma 
has been made following simple orchiectomy. 
Metastases in the mediastinum, lungs, and 
superficial nodes can be demonstrated before 
they have become too large for adequate treat- 
ment. As irradiation to all these areas would 
mean considerable hardship for the patient, the 
authors have applied roentgen therapy only for 
proved involvement. A diagnosis of testicular 
tumor should be made from clinical examina- 
tion. Biopsy is not advisable, but the testis 
should be removed for histopathological study 
if malignant growth is suspected. 

The present day treatment of testicular tu- 
mors in various clinics consists of simple or- 
chiectomy followed by irradiation. Preopera- 
tive irradiation 1s advocated by some. The 
plan of treatment followed at the University 
of Minnesota Hospital up to the present time 
has consisted of simple orchiectomy and high 
voltage irradiation in go cases, irradiation alone 
in 6 advanced cases, and Hinman's operation 
and irradiation in 4 cases. Factors used have 
been 200 kv. (peak), 15 ma., 1 mm. Cu plust 
mm. Al filter, half-value layer 1.77 mm. Cu, 
target skin distance 70 cm. In patients without 
clinical evidence of metastases at the present 
time two anterior fields are used, one for the 
upper abdomen and a lower field which includes 
the inguinal region of the involved side. A 
single posterior field extending from the level 
of the xiphoid to the pubis is used. About 2,000 
roentgens in air is given to each field over a 
period of three weeks. The average daily dose is 
200 roentgens in air. If a large abdominal mass 
is present intense treatment is at first directed 
to that area only. Later other areas are treated 
if local response has been obtained and the 
patient has recovered from the debilitating 
effect of the earlier therapy. The usual meas- 
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ures are taken to reduce the irradiation sick- 
ness to a minimum. 

Results of therapy can be summarized as 
follows: In seminomas of the testis the five 
year survival rate is $6 per cent. In the carcino- 
matous mixed tumor group only one patient 
survived five years, while in the unclassified 
group, 29 per cent survived five years. If all 
the patients with malignant testicular tumors 
are considered together, a five year survival 
rate of 29 per cent is obtained. 

The authors conclude that simple orchiec- 
tomy followed by irradiation is the treatment 
of choice in seminomas. The carcinomatous 
mixed tumors should be treated by radical dis- 
section, an adult teratoma by simple orchiec- 
tomy.—Samuel G. Henderson, M.D. 


WiNpHorz, Frank. Problems of acquired radio- 
resistance of cancer: adaptation of tumor 
cells. Radiology, April, 1947, 48, 398—404. 
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Acquired radioresistance may be due, ac- 
cording to the summarized opinions of many 
authors, to: 

1. Residual components of radioresistant 
cells in each tumor producing a radio- 
resistant strain of cells. 

2. Production by irradiation of a biologic 
mutation of radioresistant cancer cells. 

3. Increased fibrosis of the tumor bed. 

4. Increased maturation of tumor cells un- 
der the influence of irradiation. 

To this group, the author adds his opinion, 
based on microscopic examination of the hu- 
man larynx after irradiation. His observa- 
tions support the third opinion, mentioned 
above, that the residual tumor adapts itself to 
a changed environment of irradiation-induced 
sclerotic connective tissue in the tumor bed, and 
acquires increased radioresistance. 
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HEMOSIDEROSIS OF THE LUNG DUE TO 
MITRAL DISEASE 


A REPORT OF SIX CASES SIMULATING PNEUMOCONIOSIS* 
By EUGENE P. PENDERGRASS,1 M.D., EDWIN L. LAME,** M.D. 


and 
HERMAN W. OSTRUM,{ M.D. 


PHILADELPHIA, PENNSYLVANIA 


"Tes report deals with mitral valve 
disease accompanied by the deposition 
of hemosiderin in the lungs, in such a fash- 
ion that roentgenograms reveal a fine nodu- 
lation much like pneumoconiosis or miliary 
tuberculosis. We have a thirteen year and 
a four month roentgen observation on 2 
living patients carrying this lesion; ard 
have found 4 autopsied cases of similar na- 
ture which provide the histopathologic ex- 
planation. 

Such cases are very rare. From the 
United States there is no autopsied case re- 
ported; and from the world literature a 
total of 17 autopsied cases previous to those 
disclosed herein. Not all of the 17 demoa- 
strated a clear granular roentgen pattera. 
Rosenhagen, in 1928, probably is the first 
to have described the roentgenology to- 
gether with the histopathology. Since then, 
Pedro Pons and Amell Sans, Anglin, Munk, 
Roche, Scott, Park and Lendrum, and 
others,? 354! have added to the meager ree- 
ord. Pendergrass and Leopold predicted 


that one of our living cases would prove to 
be such a lesion. Sosman has discovered one 
case with autopsy, which he is allowing us 
to report at this time. 

Nodular lung lesions seen in roentgeno- 
grams and confirmed histopathologically 
as siderosis have been described in several 
categories. Arc welders may inhale iron- 
laden fumes to such an extent that lung 
roentgenograms reveal a diffuse nodular 
pattern caused by the deposition of the 
metal./.9:535 Silver finishers, working in 
rouge (iron oxide), are subject to a similar 
lung deposit of an iron compound.?? Grind- 
ers of ferrous metal, not exposed to silica, 
have been shown?! to carry a fine granular 
lung lesion, which appears roentgeno- 
graphically very much as nodular silicosis. 
These three groups are examples of exog- 
enous siderosis of the lungs. 

Endogenous pulmonary siderosis is ex- 
emplified by our group of mitral heart dis- 
ease patients and by the children who suffer 
severe anemias?:$:283949 and die with hemo- 


* From the Departments of Radiology, Hospital of the University of Pennsylvania,} the Presbyterian Hospital of Philadelphia.** 
and the Philadelphia General Hospital.f Presented at the Forty-ninth Annual Meeting, American Roentgen Ray Society, Chicago, 


Ill., Sept. 14717, 1948. 
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siderin nodules in the lungs. These lesions, 
too, have been demonstrated in roentgeno- 
grams. 

Brown induration of the lung, result- 
ing from hyperemia and congestion, ac- 
companied by calcification and bone for- 
mation, is more often found in mitral 
disease. !2+15-14.34.42 The small irregular densi- 
ties seen in such roentgenograms are due 
to the calcium or bone and not to iron 
compound. 

All of the foregoing patients demonstrate 
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diffuse nodular densities in lung roentgeno- 
grams that suggest miliary tuberculosis or 
the more common pneumoconioses. 


REPORT OF CASES 


Case 1. J. S. (Fig. 1 and 2), male, white, 
aged thirty-three. Interest in this subject was 
aroused by the discovery of this man's roent- 
genograms by one of us (E. P. P.) at the Hos- 
pital of the University of Pennsylvania. In 
I931, at the age of sixteen, he spit blood. 
Rheumatic endocarditis was found. He had 


Fic. 1. Case 1. J. S. Representative roentgenograms from a thirteen year observation. Marked generalized 
nodulation present at first acquaintance when a pneumonia existed. Subsequent studies show an increased 
prominence of nodules and then a static condition, except for added cardiac enlargement. 
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Fic. 2. Case 1. J. S. Continuation of Figure 1. The magnified portion of lung 
demonstrates the irregular, non-circular charzcter of the fine lesion. 


other attacks from 1932 to 1934 and in late 1934 
suffered a type IV pneumococcus pneumonia, 
when his chest roentgenograms demonstrated a 
bilateral pneumonic lesion. At that time, there 
was a generalized nodular lesion in addition, 
which we believe antedated the acute disease. 
Since then, all studies have revealed this fine 


nodular pattern resembling miliary tuberculosis 
or pneumoconiosis. In 1935, a tuberculin skin 
test (ODI mg.) was negative at forty-eight 
hours. After that he was followed by the 
cardiac clinic, except for eight years when he 
was toc well to return. Roentgen studies were 
made whenever the patient was available from 





Fic. 3. Case 11. D. D. Patient dying of rheumatic mitral heart disease, with autopsy diagnosis of pulmonary 
siderofibrosis. The nodules on the roentgenogram neasure up to 3 mm. in diameter. 
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Fic. 4. Case 11. D. D. Histopathologic details of lung showing siderofibrosis. Irregular clumps of macrophages 
containing hemosiderin, mostly intra-alveolar. Thickened septa and severe chronic passive congestion. 


(Hemotoxylin and eosin, 35X, 400X, 950X.) 


January, 1935, to December, 1947. Mitral 
stenosis and regurgitation without congestive 
signs were recorded in 1944. At that time we 
did an intracutaneous tuberculin test with 
0.0001 mg. P.P.D. and found it positive at 


thirty-three and forty-eight hours. He has 
never been exposed to dust hazards. At the 
present he continues working, but has periodic 
dyspnea and slight weakness. This is inter- 
preted as arising from his heart damage. Our 
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first diagnostic inquiry was directed toward 
rheumatic pneumonia, a much debated ent:ty. 
However, we could find no basis in the litera- 
ture or from consultation with Drs. Thomas 
McMillan and Charles Wolferth to warrant -he 
conclusion that the nodulations were due to 
rheumatic pneumonia. 

The roentgenograms (Fig. 1 and 2) revezl a 
nodular lesion, generalized in both lungs, ob- 
served from 1935 to 1947. On January 8, 1935, 
there was a bilateral pneumonia and a back- 
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Following this, 3 cases of rheumatic 
mitral disease that bore great similarity to 
Case I were found at the Philadelphia 
General Hospital. On these, Dr. William 
Ehrich very kindly uncovered what lung 
tissue had been saved and described for 
us the histopathologic details. Dr. Ehrich 
warns that the specimens studied are so 
small (since interest in this disease was not 
active at the time of necropsy) that they 





Fic. 5. Case rrr. A. H. Patient dying of rheumatic mitral disease with autopsy diagnosis of pulmonary hemo- 
siderosis. The roentgen nodules measure up to 2.5 mm. and are seen easily on the original. 


ground of definite nodulation (portable ma- 
chine, supine exposures). The next study shown 
was of July, 1935, when the pneumonia hed 
cleared. It is not certain that the nodules have 
changed. On June 17, 1941, the nodules seen 
larger, but the roentgenogram is very high n 
contrast. The heart may be larger. On May 5, 
1944, we see that there is confirmation of larger 
nodules, which are definitely more distinct than 
in 1935. The heart appears unchanged. In De- 
cember, 1947, there is no change in the nodular 
character (since 1941), but the heart seems 
larger. In all studies the characteristic mitral 
configuration was apparent by both postero- 
anterior and lateral exposures. The patient is 
living. 


may not be representative of the entire 
lung. However, the histopathologic and 
roentgenologic character coincide strik- 
ingly with material found in the literature. 


Case rr. D. D. (Fig. 3 and 4), male, white, 
aged fifty-eight. Rheumatic fever at the age of 
four. Shortly before final hospitalization he 
suffered recurrent ankle edema. Death occurred 
in decompensation. 

The roentgenogram (Fig. 3) demonstrates 
marked nodulation, generalized, the nodules 
measuring up to 3 mm. in diameter. The heart 
indicates a double mitral lesion with marked 
ventricular hypertrophy. 

Autopsy showed mitral and aortic stenosis 
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Fic. 6. Case ur. A. H. Histopathologic details of lung showing hemosiderosis. Macrophages containing the 
pigment are intra-alveolar and interstitial. Nodules are 2 to 3 mm. in diameter but are of irregular outline. 
Hematoxylin and eosin with Prussian blue counter-stain, confirming the presence of iron. 100X, 400X, 


950X. 


and insufficiency (rheumatic) and myocardial 
hypertrophy. Histopathologic study of the lung 
reveals siderofibrosis. The slide contains hemo- 
siderin collections large enough to be seen easily 
by the naked eye. Dr. Ehrich’s description 


follows: Microscopic examination of the only 
piece of lung available reveals the picture of 
marked chronic passive congestion with sidero- 
fibrosis (Gamna-Gandy bodies). The capillaries 
are engorged with erythrocytes. The alveoli 
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contain numerous erythrocytes and some poly- 
morphonuclear leukocytes. A portion of the 
alveoli is packed with macrophages containing 
large quantities of a yellow pigment, obviously 
hemosiderin. Some of the septa of the alveoli 
are thickened; the fibers composing the septa 
are rather straight in part and obviously in- 
crusted with calcium. In other areas one finds 
round calcium clots as well as segmented yellow 
rods; the latter are mostly engulfed by foreign 
body giant cells. The pleura and the interstitial 
tissue show a good deal of coal pigment. There 
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Autopsy: Rheumatic mitral valvulitis, aortic 
and tricuspid valvulitis, dilatation of the left 
ventricle and hypertrophy of the right ventricle. 
Dr. Ehrich's description follows: Microscopic 
examination of the lungs reveals marked thick- 
ening of the septa, which are infiltrated with 
macrophages containing abundant blood pig- 
ment. The alveoli contain numerous densely 
crowded macrophages, mostly with much blood 
pigment, as well as proliferating bronchial 
epithelial cells, occasionally with mitotic fig- 
ures. These various changes are definitely focal 





Fic. 7. Case iv. R. M. Patient dying of rheumatic mitral disease with autopsy diagnosis of pulmonary 
siderofibrosis. The nodules cannot be seen on the reproduction but measure up to 1.5 mm. on the original. 
Poor aggregation of iron is shown on the histopathologic slide. 


are nodules measuring I cm. in diameter that 
are loaded with this pigment. Nothing suggests 
silicosis or asbestosis. 


Case 111. A. H. (Fig. 5 and 6), female, white, 
aged thirty-five. No history of rheumatic fever. 


For six years there were increasing shortness of 


breath, fatigue and weight loss and more re- 
cently swelling of the legs and palpitation. On 
hospital admission there were bubbling and 
moist rales, a precordial bulge and thrill, 
systolic mitral murmur and a presystolic slur. 
Electrocardiogram showed right axis deviation 
and inverted T waves. There was no response to 
digitalis and penicillin. 

The roentgenogram (Fig. 5) reveals obvious 
small densities up to 2.5 mm. in diameter and a 
heart suggesting a double mitral lesion. 


in character, causing poorly outlined nodules 
measuring 2 to 5 mm. in diameter. The pleura 
of the lung is thickened in some places and 
covered with a layer of fibrin. There is some 
infiltration with lymphocytes. The diagnosis is 
severe chronic passive congestion, fibrinous 
pleuritis and hemosiderosis (but no sidero- 


fibrosis). 


Case Iv. R. M. (Fig. 7 and 8), male, white, 
aged twenty-four. The clinical history is not 
pertinent. The clinical diagnosis at death was 
rheumatic heart disease with auricular fibrilla- 
tion and perhaps bacterial endocarditis; and 
epilepsy. 

The only roentgenogram available (Fig. 7) 
shows very fine stippling in the upper two- 
thirds of the lungs, easily overlooked. The 
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Fic. 8. Case 1v. R. M. Histopathologic details of lung showing poorly defined collections of hemosiderin- 
laden macrophages and chronic passive congestion. Hematoxylin and eosin with Prussian blue counter- 
stain, confirming the presence of iron. 100 X, 950 X. 


largest nodules measure 1.5 mm. and are very the tissue slide, but it is not well aggregated. 
faint. The clumps of macrophages together with The heart contour suggests a double mitral 
hemosiderin and fibrosis are hardly large and lesion, enlarged ventricles and a large pulmo- 
dense enough to cause roentgen nodules. The nary artery. 

hemosiderin can be seen by the unaided eye on Autopsy: Dilatation and hypertrophy of both 
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ventricles and healed rheumatic mitral valvu- 
litis. Dr. Ehrich's findings were as follows: The 
capillaries are engorged with erythrocytes. The 
alveoli are partly collapsed, while many are 
crowded with large numbers of macrophages 
filled with a yellow pigment, obviously hemo- 
siderin. In the parenchyma of the lung as well 
as under the pleura one finds areas measuring 
I mm. in diameter where the macrophages are 
particularly numerous. Here the connective 
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and mitral stenosis and insufficiency. Thora- 
centesis on the right repeatedly secured large 
amounts of fluid. Death occurred on the 
twenty-second hospital day. 

Roentgenograms show a generalized fine 
nodulation in the lungs, together with moderate 
engorgement of vessels and a small amount of 
pleural effusion. The nodules are not over 1.5 
mm. in diameter for the most part, but oc- 
casionally reach the size of 2 or 3 mm. On the 





Fic. 9. Case v. P. L. (Case courtesy of Dr. Merrill C. Sosman.) Patient dying of rheumatic mitral disease 
with autopsy diagnosis of pulmonary hemosiderosis. Diffuse nodulation well seen on the original, but most 
of nodules are not over 1.5 mm. in diameter an 1 not very dense. 


tissue reveals fibrosis and there are calcium in- 
crustations of some of the fibers, as well as a 
few segmented yellow rods. There is nothirg to 
suggest silicosis or asbestosis. The various sec- 
tions of the lung available reveal the character- 
Istic picture of chronic passive congestion with 
multiple areas of siderofibrosis. 


Case v. P. L. (Fig. 9 and 10), male, aged 
twenty-four. (Generously provided by Dr. 
Merrill C. Sosman of Boston.) The patient had 
rheumatic fever at the age of four and wes in- 
capacitated by his heart from 1933 to 1934, 
when he was hospitalized with dyspnea and 
cyanosis. There were heart murmurs of sortic 


tissue section they measure I mm., the dis- 
crepancy probably being due to multiple super- 
imposition in the roentgenograms. The heart in- 
dicates enlargement of the pulmonary artery 
and the right ventricle. 

Autopsy: Cardiac enlargement, adherent 
pericardium, stenosis of tricuspid, mitral and 
aortic valves and fibrinous vegetations on the 
free margins of aortic and mitral valves. The 
histopathologic lung findings as described by 
Dr. Ehrich are as follows: Edema and engorge- 
ment has created a thickening of alveolar walls, 
in some of which there is an inflammatory re- 
action consisting of fibroblast growth and in- 
filtration by mononuclear and lymphoid cells. 
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Fic. 10. Case v. P. L. (Case courtesy of Dr. Merrill C. Sosman). Histopathologic details of lung demonstrat- 
ing chiefly alveolar but also interstitial location of hemosiderin-laden macrophages. The foci of iron-laden 
alveoli measure about 1 mm. in diameter. Hematoxylin and eosin with Prussian blue counter-stain, con- 


firming the presence of iron. 100X, 400X, 950X. 


There is intra-alveolar deposit of fibrin and 
leukocytes with transition to completely or- 
ganized plugs. There are foci of alveoli, meas- 
uring about 1 mm. in diameter, that are filled 


with hemosiderin-laden macrophages. Histo- 
pathologic diagnosis: Chronic passive conges- 
tion with marked hemosiderosis and so-called 
rheumatic pneumonitis. 
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Case vi. E. R. (Fig. 11), male, white, aged 
thirty-two. (Referred by Dr. J. Warren Hund- 
ley of Philadelphia.) The patient had rheumatic 
fever and diphtheria at the age of six. he felt 
well until 1944, when he noted shortness of 
breath, progressively increasing. Bed res- was 
necessary in August and October, 1947, for 
cough, fever and fatigue. There were recent 
night sweats, blood-streaked sputum and a 
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characteristic rheumatic cardiac contour (in- 
cluding moderate left atrial enlargement), en- 
couraged us in making this diagnosis after our 
acquaintance with the preceding 5 cases. 

The patient was discharged to rest at home 
for six weeks prior to resuming light work. 
Follow-up visit one year later revealed no 
change in the pulmonary lesion, but an increased 
heart size and continued fatigue. 





Fic. 11. Case vi. E. R. Patient living and worxing with mitral stenosis and insufficiency. Roentgen study 
elsewhere indicated miliary tuberculosis, but tuberculin skin tests and sputum negative repeatedly. No 
change in the roentgenograms taken over a period of four months. A generalized nodular lesion just like 
that in the other cases is seen in all of this pa ient's studies. 


fever of 102? F., which dropped abruptly uader 
penicillin. No known exposure to tubercu osis 
exists. A chest roentgenogram elsewhere was 
diagnosed as miliary tuberculosis. He was ad- 
mitted in December, 1947, with the folloving 
findings: Normal cardiac rhythm; a marked 
thrill at sixth interspace, palpable at both hing 
bases; a presystolic crescendo and faint systolic 
murmur at the apex and a short soft systolic 
murmur at the pulmonic area. There were 
wheezes in the upper lung areas and ‘Aine 
crepitant rales in the posterior and lateral bases. 
Old tuberculin skin tests were negative to O.1 cc. 
of 1:100,000 and o.1 cc. of 1:1,000. Three 
sputa and two gastric washings were nega-ive 
for acid-fast bacilli. The temperature was ror- 
mal and the blood culture negative. Clin cal 
diagnosis: Rheumatic heart disease; mi ral 
stenosis and insufficiency; cardiac enlargement. 

Roentgen diagnosis on admission: Pulmonary 
hemosiderosis, secondary to rheumatic mistral 
disease. The generalized nodulation evenly dis- 
tributed throughout both lungs, coupled wita a 


DISCUSSION 


The 4 autopsied cases all show chronic 
passive congestion, some of which is severe. 
Two cases reveal hemosiderosis and two sid- 
erofibrosis. All histopathologic slides carry 
nodular aggregates that are visible by the 
naked eye and can be identified as areas of 
hemosiderin deposition. Three of the tissues 
have been stained with Prussian blue to 
confirm the diagnosis. The aggregates of 
iron pigment vary in size from I to 5 mm. 
in diameter. Apparently, not only the size 
but also the distribution and shape of the 
nodules governs the degree of roentgen 
visualization. 

Thus, from the roentgen and micro- 
scopic study by other authors and ourselves 
it seems that focal clumps of hemosiderin 
and macrophages, with or without fibrosis 
and calcium deposition, can cause densities 
large enough to be seen on roentgenograms 
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of the lungs. This phenomenon occurs rarely 
in severe chronic passive congestion, in 
those dying of rheumatic mitral disease. It 
also occurs in mitral disease patients living 
comfortably without clinical evidence of 
congestion of the lungs. These persons may 
be supposed to be supporting a hemo- 
siderosis with inactive chronic passive con- 
gestion (a phrase permitted by our colleagues 
in pathology). This is demonstrated by our 
2 living cases and by the several living 
cases from New York® (although a different 
interpretation was placed on the latter by 
the reporting authors). 

The presence of conglomerations of iron 
pigment makes these cases most interesting 
for comparison with the several groups, 
mentioned above, which have a similar, 
finely divided lung lesion, demonstrable 
roentgenographically. The cases of this 
report belong to the group of endogenous 
hemosiderosis, which includes the fatal 
anemias of children. The welders, rouge 
workers and metal grinders demonstrate 
the exogenous siderosis. Hemosiderosis of 
itself, as is true of pure siderosis, is a benign 
lesion, without attendant disability. 

Carrying the roentgen diagnosis further, 
our cases would be problems to differen- 
tiate from the common pneumoconioses or 
miliary tuberculosis. The tell-tale evidence 
consists of the mitral configuration of the 
heart and the history of rheumatic valvular 
disease. A host of other diseases may and 
have been the subject of differential con- 
sideration. The following list is revealing: 


Bronchiolitis obliterans 
Chronic passive congestion 
Polycythemia 


Miliary tuberculosis 
Pneumoconiosis 
Periarteritis 


Sarcoidosis Brucellosis 
Metastatic carcinoma Tularemia 
Histoplasmosis Psittacosis 
Ascaris infestation (?) Leukemia 


Hodgkin’s disease 
Lupus erythematosis 
Xanthomatosis 


Aspergillosis 
Bilharziasis 
Bronchopneumonia 


SUMMARY 


To the limited literature on pulmonary 
hemosiderosis due to mitral heart disease, 
we have added a report of four autopsied 
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cases, and two living cases observed for 
several months and thirteen years respec- 
tively. In our findings there is confirmed 
the work of earlier (chiefly European) au- 
thors to the effect that this disease very 
rarely causes a deposition of hemosiderin 
in lung macrophages in sufficiently large 
clumps (I to 3 mm. in diameter) to be re- 
corded as a finely nodular roentgen density. 
This lesion must be differentiated from a 
host of diseases. A comparison is drawn be- 
tween cases of endogenous hemosiderosis, 
exogenous siderosis due to iron dust, sili- 
cosis and miliary tuberculosis. 


3400 Spruce Street, 
Philadelphia 4, Pa. 
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DISCUSSION 
Dr. Georce V. LeRoy, Chicago, Ill. I found 


this report very interesting indeed, and would 
like to congratulate the authors on calling to 
our attention yet another curious manifestation 
of rheumatic mitral disease. At the present time 
when mass roentgenography is gradually 
achieving its goal of an examination of the en- 
tire population it is well to appreciate the fact 
that a multiplicity of processes may yield a 
coarse nodulation throughout the lung fields. 
Most internists when confronted with films like 
the ones shown here would, I believe, be in- 
clined to assume that their patient's rheumatic 
heart disease was complicated by some one of 
the serious conditions that Dr. Lame has cited 
in his list of differential diagnoses. Many of us, 
J am sure, would undertake as rigorous and 
complete a diagnostic study as possible, and 
even in the face of negative findings would be 
likely to take a fairly serious view of the roent- 
gen findings. Recently, we had an elderly pa- 
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tient with congestive heart failure due to 
arteriosclerotic heart disease whose roentgeno- 
grams were similar to those-we have seen today. 
He was examined repeatedly by several chest 
specialists, was bronchoscoped at least twice, 


underwent repeated gastric lavages and in-. 


numerable skin and sputum tests. At autopsy 
the lungs displayed chronic passive congestion 
and brown induration. It will be interesting to 
get the sections to determine whether hemo- 
siderosis cf the sort described was also present. 

The importance of this report to clinicians 


consists, I believe, in the fact that the condition . 


that is described is relatively benign when com- 
pared with most of the other causes of similar 
roentgen changes in the chest roentgenogram. 
The long duration of these findings in the first 
case—thirteen years—is evidence of this. The 
other clinical reports are too incomplete to per- 
mit an evaluation of this element; but I find it 
easy to beiieve that the lesions are harmless. 
Patients who display this sort of lesion must 
have some peculiar type of tissue reaction to the 
hemoglobin phagocyted ih their alveoli, for it is 
certainly true that the majority of patients with 
rheumatic mitral disease have hemoptysis at 
one time or another, and most of them do not 
develop lesions of this sort. 
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- I think it is not completely proper to group 
hemosiderosis and siderofibrosis with the so- 
caled exogenous sideroses. The common fea- 
ture of these three states is the presence of iron 
in the reacting tissue. In the forms of pneumo- 
coniosis due to iron-laden dusts the size of the 
particles is probably critical. It is also of .im- 
portance that the iron is in a metallic state, or 
in the form of an insoluble salt, as the oxide. 
The iron in hemosiderin forms a very small part 
of the molecule—less than 1 per cent—and ` 
under healthy conditions may be split off and” 
returned to the body's iron pool. Likewise, with: 
any deposit of hemosiderin there may be other: 
iron-free residues of hemoglobin which have the 
same golden appearance in sections. The occur-- 
rence of calcification and ossification in the 
alveoli of patients with chronic congestive fail- 
ure has been mentioned by many writers; and 
one is entitled to wonder how, much of the 
shadows we see in these cases may be due to this 
phenomenon rather than to a teaction to the 
iron. The ease of the Prussian blue test may be 


misleading; and just because iron is present in 


such nodules is not adequate proof that iron ` 
caused them, in the sense that iron causes 
lesions in lungs of arc welders, for example. 
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THE APICAL FORM OF BRONCHOPUL- 
MONARY CANCER 


By DR. NICOLAS ROMANO and DR. RODOLFO EYHERABIDE 


BUENOS AIRES, ARGENTINA 


HIS is the most characteristic clinical 

form of bronchopulmonary cancer. Its 
primary development in the apex of the 
lung and, later, extension to the thoracic 
dome, is what gives it its nosological in- 
dividuality and denomination as “cancer 
of the thoracopulmonary apex.” 

The site and growth of the tumor is 
characteristic, as this occurs in a region 
that forms part of the entrance to the 
thorax and is therefore crossed by impor- 
tant nerve elements whose alterations be- 
come exteriorized by typical symptoms, 
that, on being grouped together, constitute 
well known syndromes. The order of ap- 
pearance of the symptoms is governed by 
the progressive development of the thoraco- 
pulmonary blastoma, 

Though we say " bronchopulmonar: v, 
it should really be “bronchial,” as our 
personal experience has proved it to be of 
bronchial origin, and not branchial or 
embryonal, as held by Pancoast when he 
speaks of them as "tumors of the sulcus 
pulmonaris superior." Neither have we 
been successful in encountering the meta- 


static forms due to neoplastic processes of 


other viscera, referred to by other authors 

After eighteen years of study of this 
clinical form of bronchopulmonary cancer, 
it is of special interest to note the regularity 
of the symptomatology and its appearance 
in definite stages, so that the development 
may be followed accurately to the end, as 
long as the evolution of the disease is not 
interrupted by death due to some inter- 
current process. 

The character of the symptoms and 
evolution of the localized neoplastic proc- 
ess In the thoracopulmonary apex amply 
justifies the opinion of the great Uruguayan 
phy sician, Dr. Ricaldoni, when he stated 
in 1918, * ‘that there are more than enough 
reasons to group these lesions under a 


separate heading and that, in view of their 
mode of constitution, they should be called 
irradiating lesions of the pleural dome.” 
His masterly description of the symptoms 
that form this syndrome and his precise 
conception of the individuality of this 
pathological process have led us to give his 
name to this clinical form of cancer of the 
thoracopulmonary apex. 

By so doing we are not overlooking Hare’s 
important contribution when, in 1838, he 
described a patient who was suffering from 
"pains, prickliness and numbness along the 
ulnar nerve of the left arm, which were 
more pronounced in the elbow, where there 
was slight oedema and redness. There was 
also pain in his left scapula, but showed no 
physical signs on examination of the lung.” 
The only possible source of this was a 
tumor found in the triangle on the left side 
of the neck, that according to Hare, “‘pos- 
sibly compressed the origin of the branches 
of the brachial plexus." 

Besides, Hare’s patient also had left 
ocular signs, such as myosis and paralysis 
of the levator palpebrae superioris; these 
are mentioned in the case history, but with 
no comments. 

His case, therefore, presented both the 
radicular and sympathetic symptoms and 
the tumor situated in the thoracic apex, but 
perhaps due to insufficient means of ex- 
ploration, lacked the pulmonary apex sym- 
toms. 

However, it is impossible to speak of 
cancer of the thoracopulmonary apex with- 
out referring to the great American clini- 
cian and radiologist, Pancoast, and to his 
important contributions and the funda- 
mental principles he laid down; these 
should be known to every practitioner, in- 
asmuch as they enable us to reach a rapid 
diagnostic identification of the clinical form 
of this neoplastic process. 


457 


458 


The important investigations carried out 
in Argentina, North America and Uruguay 
have brought this condition before the 
attention of the medical profession, while 
other American countries have also added 
valuable contributions; this has undoubt- 
edly helped to stress the clinical and path- 
ological individuality of this process, the 
knowledge of which is almost entirely due 
to the efforts of the medical science of our 
continent. 

In a synoptic chart we have summarized 
the clinical evolution and main symptoms 
of this disease, and the syndromes that 
have been described up to the present. 

We divide the evolution of cancer of the 
thoracopulmonary apex into four periods, 
as follows: 


Ist stage—onset 

and stage—of extrapulmonary invasion 
3rd stage—of characterization 

4th stage—last period. 


1. The ivitial period corresponds to the 
moment when the neoplastic lesion begins 
in the pulmonary apex and there are no 


physical nor functional symptoms, or if 


any, they pass unnoticed or they are at- 
tributed to another cause. A roentgeno- 
gram taken during this period shows a 
faint shadow in the apex of the lung; how- 
ever, this very appearance is also found in 
cases of apical pleuritis, so we are deprived 
not only of the possibility of establishing an 
early diagnosis, but also of all the therapeu- 
tic advantages derived from it. 

Perhaps bronchoscopy may, at some 
future date, enable us to discover the tumor 
in its intracanalicular initiation. Trans- 
thoracic puncture may also be attempted 
as a means of providing biopsy material. 

2. Extrapulmonary Invasion. In its de- 
velopment the neoplastic lesion invades— 
either directly or by metastatic lymphan- 
gitis—the internal aspect of the greater 
supraclavicular fossa; that is to say, what 
is known as the thoracic apex; thus a single 
tumor mass is formed: that of the thoracic 
apex with that of the pulmonary apex. 
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This tumor compresses all the structures 
lodged in the supra-retropleural fossa and 
its neighborhood; in other words, it affects 
the roots of the eighth cervical and first 
dorsal nerves and, at times, the stellate 
ganglion. 

The compression of these nerve roots 
and their neoplastic infiltration brings 
about a radiculitis of the inferior brachial 
plexus, which is clinically shown external- 
ized by pains of dull onset, that later be- 
come unbearable and resistant to all treat- 
ment. 

It is at this stage that the patients begin 
a disheartening tour of hospitals, where 
they are usually treated for arthritis and 
many roentgenograms of the shoulder are 
taken, the results of which are negative, 
as can be expected. Others are considered 
cases of rheumatic neuritis and undergo 
all sorts of treatments, among which di- 
athermy, short-wave therapy and ionopho- 
resis are not omitted. 

A knowledge that a radiculitis can be 
the result of an apical cancer should lead 
to a roentgenogram of the thorax in the 
presence of pain in the shoulder and the 
inner aspect of the arm. It is to Pancoast 
that we owe this important step that guides 
us to a correct diagnosis, inasmuch as on 
finding an apical shadow in the lung of a 
patient suffering from inferior brachial 
radiculitis and, much more so if there is 
already a shadow in the thoracic apex, it 
can be established that the cause is a can- 
cer of the thoracopulmonary apex. 

Having found the two clinical elements 
which constitute the thoracic syndrome of 
Castex, Palacio and Massei—viz., inferior 
brachial radiculitis and a roentgenographic 
thoracopulmonary shadow—it is possible 
to establish a fairly early diagnosis of can- 
cer of the thoracopulmonary apex. 

The speed with which blastoma invades 
the sympathetic fibers is manifested by the 
early or late appearance of oculopupillary 
and facial vasomotor symptoms, that may 
become evident during this period or ap- 
pear in the following one. 
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3. The Characterization Period. lt is 
during this stage that all the signs and 
symptoms appear which characterize this 
clinical picture. 

They are, in order of appearance: (1) 
The roentgen shadow of the apex. (2) Radic- 
ular pains of the inferior brachial plexus, 
accompanied by hypotrophy or atrophy 
of the muscles receiving their nerve supply 
from the eighth cervical and first dorsal; 
besides, there is a slight, but evident re- 
duction of their active movements. Inferior 
brachial paralysis which, associated with 
(3) the sympathetic paralysis, that is either 
limited to the ocular globe or affects also 
the communicant-rami 2, 3, etc.—estab- 
lished by redness and perspiration of the 
right side of the face—constitute Dejertne- 
Klumke’s syndrome. (4) Sometimes there 
Is a phrenic paralysis, which gives clin- 
ical signs of a pseudopleural effusion 
and roentgenologically shows a homolateral 
hemidiaphragm elevation. The phrenic symp- 
toms may be associated with a paralysis 
of the recurrent nerve, especially when 
the blastoma is situated in the left side; 
in this case there may be present anginoid 
disorders that, associated with the earlier 
symptoms, constitute Pardals angiuous 
form of cancer of the thoracopulmouary 
apex. (5) At a certain stage of the dis- 
ease, the study of serial roentgenograms 
reveals signs of osteolysis, which is a typical 
sign of the malignancy of the process. They 
also show how the apical shadow can 
either remain within its former boundaries 
or has invaded neighboring zones, thus 
becoming pseudolobar or lobar, according 
to whether it occupies part or the whole of 
the upper lobe of the lung. (6) The extra- 
pulmonary progress of the process 1s shown 
clinically and roentgenologically by supra- 
clavicular and supra- and infraspinous 
bulgings. These éu/gings, as we termed 
them in our first publication on the subject 
in 1928, constitute the “paravertebral 
tumor” that, along with the nervous (radic- 
ular and sympathetic) and the apical 
symptoms, form part of Tobias painful 
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apicocostovertebral syndrome. 

The diagnosis is easy 1n this third period, 
as all the signs and symptoms are present: 
a satisfactory testimony to the exactness 
of the diagnosis of a process that can no 
longer be modified, and that will shortly 
be confirmed by necropsy. 

A further confirmation of the malig- 
nancy can be made through a biopsy of the 
tumor and either dyeing an extension of the 
material (Pavlovsky) or embedding it in 
paraffin, as we have done several times 
with our co-worker, Dr. Prado. 

The disease pursues its relentless course 
and, before death, the patient enters the 
fourth and last stage. 

4. The last stage is a result of the inward 
progression of the growth, which even- 
tually reaches the spine and destroys the 
vertebrae. This destruction brings about 
a compression of the spinal cord through 
the meninges and a crural paraplegia, with 
exaggerated tendinous reflexes, Babinski's 
sign, hvpertony, cell-albumin dissociation 
in the spinal fluid and sphincter disorders; 
moreover, there is anesthesia and trophic 
alterations in the zones situated below the 
pressure, the localization of which can be 
made exactly through Sicard and Fores- 
tier's method. 

The ceaseless progression of the tumor 
is not hindered by the meningeal barrier, 
so eventually the cord is affected in such a 
manner that the spasticity of the limbs 
turns into flaccidity, with all the charac- 
teristics of a section of the cord. 

In our first observation—published in 
1928 with the pathologist, Dr. Bianchi— 
we pointed out the correlation between 
compression of the cord and cancer of the 
lung. In later papers we were able to confirm 
this from the clinical standpoint; further- 
more, this assertion was afterwards sup- 
ported by both Argentine and foreign 
sources. All this allows us to repeat here 
what we stated in earlier papers, that is 
to say, that paraplegia through compression 
of the spinal cord has been seen in the last 
stage of all our cases of cancer of the thoraco- 
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pulmonary apex, and that this occurrence is the  thoracopulmonary apex starts, as an 
always present unless the clinical evolution intracanalicular process in à small bronchus 
of ihe disease is interrupted by death at an and always ends with compression of. the 
earlier stage. spinal cord. 

E rom the. aforesaid we may conclude Dr. Nicolas E TE 
that in most cases and provided an infection — Ugbura 1022 
does not interfere in the evolution, cancer of Buenos Aires, Argentina, S. A. 
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A CASE OF CARCINOSARCOMA OF THE ESOPHAGUS* 


By ARTHUR PURDY STOUT, M.D., GEORGE H. HUMPHREYS, II, M.D., 
and LOUIS A. ROTTENBERG, M.D. 


NE V YORK, NEW YORK 


HERE have been a small number of 

tumors of the esophagus reported con- 
sisting of a commingling of two apparently 
different cellular components, one of them 
carcinomatous and the other sarcomatous. 
The nature and origin of these tumors 1s 
obscure and some confusion has arisen -on- 
cerning their characteristics. The discovery 
and surgical resection of a case belonging 
to this group among the esophageal turmors 
observed at the Presbyterian Hosp tal, 
New,York, has prompted us to report it 
and review other comparable cases appear- 
ing in the literature in an attempt to add to 
what little knowledge exists concerring 
these uncommon neoplasms. 


CASE REPORT 


E. R. (Unit No. 784298), a Finnish feraale 
domestic, aged forty-six, was admitted to the 
Presbyterian Hospital in August, 1945, at which 
time her complaints were dysphagia and re-ro- 
sternal pain of eight months' duration. The 
pain, which was at first associated only with 
food intake, gradually occurred spontaneously, 
was localized just to the left of the xiphoid and 
radiated into the subscapular region. Occas-on- 
ally, it became severe enough to wake her. 5he 
took no medication but modified her diet to 
consist of semi-solid and liquid foods. The 
patient lost £3 pounds during this period. 

Clinical Findings. Physical examination re- 
vealed a ruddy, plump female who appea-ed 
well developed and well nourished, with no 
grossly abnormal findings. The blood examina- 
tion disclosed a hemoglobin of 11.6 grams, 
white blood count of 12,100, with 68 per cent 
polymorphonuclears, 28 per cent lymphocy-es 
and 4 per cent eosinophiles. The plasma pro- 
teins were 7.4 grams per cent. Examination of 
the esophagus with barium demonstrated a 
polypoid filling defect in its lower third a few 
centimeters above the diaphragm (Fig. 1 and 
2). The lesion measured about 4.0 by 5.0 cn, 
in diameter. The roentgenological impression 


was carcinoma. Esophagoscopy disclosed a 
polypoid tumor which was attached to the an- 
terior wall of the lower end of the esophagus. A 
biopsy was obtained but proved to be incon- 
clusive. The procedure was repeated and 
more adequate biopsy was taken. The quick 
paraffin sections, the roentgenographic ob- 
servation, and the clinical story all substan- 
tiated the diagnosis of carcinoma. 





Fic. 1. August, 1945. Polypoid filling defect in lower 
third of the esophagus. 


First Operation. In October, 1945, the lower 
third of the esophagus was resected through a 
left posterior thoracic approach. The tumor 
was remarkable grossly in that it could be felt 
to slide up and down within the esophageal 
lumen. The esophagus was distended by the 
intraluminal mass, but did not appear to be 
involved by the tumor and there was no evi- 
dence of metastasis. The cut end of the esoph- 
agus was anastomosed to the gastric fundus 
within the chest. 


* From the Surgical Pathology Laboratory of the College cf Physicians and Surgeons, Columbia University, and the Departments 


of Surgery and Radiology, Presbyterian Hospital, New York. 
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Course. Her recovery was rapid and without 
incident. She was discharged on the nineteenth 
postoperative day eating normally without 
dysphagia. 

Interval History. Two months postoperatively 
the patient was gaining weight, eating solid 
foods, and had no major complaints. Her only 
difficulty was a little postprandial epigastric 


=y 





FIG. 2 


. August, 1945. Polypoid defect 
desmanstested i in the lateral view. 


fullness. Roentgen examination at this time 
revealed no evidence of recurrence of the neo- 
plasm. 

In March, 1947 (sixteen months postopera- 
tively) the patient complained of anorexia and 
slight weight loss, but had no dysphagia or 
chest pain. In May, 1947, hoarseness developed. 
A laryngoscopic examination showed complete 
lack of movement on the right of the arytenoid 
and vocal cord, with fixation of the latter. 
Roentgen study in June (Fig. 5), following re- 
currence of dysphagia, demonstrated a left 
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anterolateral displacement of the esophagus at 
the level of the first and second thoracic verte- 
brae. The esophagus was slightly compressed 
and there was no delay in the passage of the 
barium. A roentgenogram of the chest showed 
slight widening of the right paratracheal shad- 
ow. The findings at this time suggested a mass 
extrinsic to the esophagus. Esophagoscopy dis- 
closed an obstruction on the right, which was 
considered extrinsic at a distance 27 cm. from 
the upper teeth. No biopsy was taken as the 
mucous membrane appeared normal. The 
clinical findings suggested metastatic disease. 

Second Operation. Because the unusual nature 
of the tumor suggested that it would resist 
radiation or nitrogen mustard therapy, and 
because it seemed possible that a single me- 
tastasis in the upper mediastinum existed which 
was causing symptoms by pressure rather than 
by direct extension and which might be sufh- 
ciently well encapsulated to permit removal, 
surgery was decided upon. 

In July, 1947, the right upper mediastinum 
was approached transpleurally. A firm tumor 
mass about 3 by 4 cm. in diameter was found 
lying between the trachea and esophagus with 
its upper pole wedged behind the right sub- 
clavian artery and impinging on the recurrent 
laryngeal nerve. It was well encapsulated every- 
where except behind the artery where it con- 
tinued upward along the esophagus in intimate 
association with it. In this region tumor was 
cut across in excising the mass. 

Course. Hoarseness and dysphagia were re- 
lieved, though not completely eliminated, for 
two months. In October a mass was noted in 
the right supraclavicular region. Soon thereafter 
she complained of dyspnea and cough, and 
tracheal compression was suspected. Dyspnea 
became progressively worse. Four doses of 
nitrogen mustard (0.1 mg. per kg. per day) were 
administered with only slight relief. Stridor 
persisted on both inspiration and expiration. 
The patient died in marked respiratory distress 
in November, 1947. 

Pathology. The preliminary biopsies made 
were reported as from a malignant tumor but 
its true nature was not recognized and it was 
thought to be probably an anaplastic carcinoma. 

The resected segment of esophagus measured 
12 cm. in length and was somewhat sausage 
shaped with a maximum diameter of 5.5 cm. 
When the tube was opened, an ovate peduncu- 
lated firm tumor was seen with a smooth 
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Fic. 3. June, 1947. An extrinsic mass in the right portion of the superior mediastinum displacing the esopha- 
gus anteriorly and to the left. 4, anteroposterior spot roentgenogram of hypopharynx and upper esophagus 
demonstrating displacement of esophagus to the left. B, right anterior oblique projection. Upper arrows 
disclose anterior displacement of upper esophagus. Lower arrow at site of esophagogastric anastomosis. 


slightly nodular surface covered with a grayish 
necrotic membrane. The over-all measurement 
was 9.5 by § cm. but the attachment to the 
wall only 6.5 by 1 cm. The cut surface of the 
growth was firm, pallid, and solid. It appeared 
to have only a superficial attachment to the 
esophageal wall (Fig. 4). 

Microscopic examination in low power shows 
that the tumor has invaded the submucosa 
which is greatly thickened and exceedingly 
vascular but in no place has penetrated into 
the muscularis (Fig. 5). The tumor tissue is 
composed of two distinct elements; first, there 
are masses of undifferentiated epithelial cells 
most of which are found near the base of the 
neoplasm where it is attached to the esophageal 
wall but which occasionally can be detected 


also in the peripheral part, and second, the 
major portion of the tumor consists of a sarcom- 
atous element which dominates the picture 
(Fig. 5). The epithelial cells are collected into 
masses outlined by a fibrous sheath. The individ- 
ual cells are rounded, sometimes vacuolated, 
show no epidermoid differentiation nor any 
evidence of mucin secretion or tendency to 
form tubes or rosettes, and the individual cells 
are not infrequently separated by collagen 
fibers (Fig. 6). Nowhere do these cells of an 
epithelial habit seem to merge with the major 
bulk of the tumor which is made up of cells 
largely of spindle shape separated one from the 
other by a stroma rich in collagen and reticulin 
fibers in some places but much less so in others. 
These tumor cells vary enormously among 
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themselves from small to very large spindles 
and not infrequently giant forms appear which 
may be irregularly rounded with granular acido- 
philic and sometimes vacuolated cytoplasm 
and extremely bizarre nuclei. The general as- 
pect of this sarcomatous portion suggests 
rhabdomyosarcoma although no proof of this 
IS detected. Mitoses are very infrequent in the 
epithelial portions of the growth but common 
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Department of Pathology of the Presbyterian 
Hospital) a mass of tumor filled the upper me- 
diastinum, grew into the esophagus from with- 
out, compressed the trachea and metastases 
were found in the superior mediastinal and 
right lower cervical lymph nodes but nowhere 
else (Fig. 8). The tumor microscopically at 
autopsy showed the same histopathology as was 
demonstrated at removal of the first metastatic 


Fic. 4. Photograph of the opened esophagus showing the pedunculated tumor. At the left a cross section 
showing the pedicle and the absence of infiltration of the wall. 


and often bizarre in the sarcomatous part (Fig. 
6 and 7). 

The spleen, which was removed, showed no 
unusual features. 

The material removed at the second opera- 
tion consists of small masses of tissue in which 
both lymph nodes and tumor tissue were recog- 
nized. Microscopically the metastatic tumor 
reproduces the sarcomatous elements of the 
primary growth. Although tumor tissue is 
found in close proximity to the nodes, no proof 
IS obtained that the metastatic tumor tissue 
involves lymph nodes, although it is assumed 
that this is probably the case. 

At autopsy (by Dr. Fletcher A. Miller of the 


mass: a reproduction of the sarcomatous ele- 
ments of the tumor without any epithelial 
elements (Fig. 7). 
COMMENT 

The following are the important facts of 
this case. A pedunculated tumor developed 
on the anterior wall in the lower half of the 
esophagus of a forty-six year old woman, 
which produced a corresponding filling de- 
fect after barium was swallowed. The tumor 
was composed in part of a small number of 
undifferentiated epithelial elements, most 
of which were found near the base while 
the major portion of the growth had a sar- 
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Fic. ;. Low power photomicrograph showing the failure of the tumor to infiltrate 
the wall. The darker areas in the tumor near its base are epithelial cells. 





Fic. 6. Photomicrograph of groups of undifferentiated epithelial cells showing the absence of inti- 
mate relationship with the actively proliferating sarcomatous stroma, 
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comatous aspect suggesting rhabdomyo- 
sarcoma but without proof. Although 
limited to the mucosa and submucosa, it 
must have metastasized to the superior 
mediastinal nodes before its removal, al- 
though this was not appreciated at the 
time of operation. When these nodes en- 
larged an attempt to remove them failed 
and the persisting growth in the upper 
mediastinum eventually proved fatal. Ex- 
cept for the large recurrent mass which 





were present in 3 patients and 5 showed no 
metastases. Ín the cases of Cilotti, Heil- 
mann, Kutsukake, Lang, Resch, and 
Harvey and Hamilton the epithelial tumor 
cells were called squamous; in the reports 
of Herxheimer and of Scarff this point is 
not clear and in Sokolow's tumor the epi- 
thelial cells were adenomatous. In all, the 
epithelial elements were deeply situated 
and the sarcomatous cells included spindle 
shapes and usually giant forms. The 
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Fic. 7. Photomicrograph of metastatic tumor tissue at autopsy. The bizarre giant cells were found 
also in the sarcomatous part of the primary tumor. 


grew into the upper part of the esophagus, 
compressed the trachea and involved the 
right lower cervical and upper mediastinal 
lymph nodes, no other tumor was found at 
necropsy. 

There are reports of 10 other neoplasms 
which show a marked resemblance to this 
case. They are listed in Table 1a. They 
were all polypoid tumors. None was re- 
sected and all were studied at autopsy. 
Nine patients were males and one a female. 
All of the patients whose ages are recorded 
were forty-nine or more years of age and 
in every case but one the tumor was in the 
lower half of the esophagus. Metastases 


metastases of the 3 cases in which these 
were found consisted only of sarcomatous 
elements. 

Ten other cases in which what are de- 
scribed as both epithelial and mesodermal 
cells were found have been included in the 
same table. Kinoshita's patient had a poly- 
poid tumor in the upper esophagus at the 
level of the cricoid cartilage which included 
cartilage and myxoid elements as well as 
epithelial strands and sarcomatous areas. 
This seems to be more in the nature of a 
true teratoma. Cases I2 to 18 are all non- 
polypoid infiltrating tumors occurring in 
various parts of the esophagus of elderly 
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men and women. [n all of the cases except 
those of Blackburn and of Socin, the 
authors describe the epithelial tumor cells 
as squamous. In these two there were un- 
differentiated epithelial tumor cells. Three 
cases had metastases. Those from the 
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man. None of these authors has studied 
personal cases and they suggest that the 
histopathological appearance is simply a 
manifestation of metaplasia occurring in 
squamous cell cancers of the esophagus. It 
Is not possible, of course, to disprove this 


Posterior aspect | 





Fic. 8. Photograph showing tissues removed at autopsy. A large tumor mass projects into the opened esopha- 
gus (“tumor”) and the trachea is surrounded by tumor. 


tumors described by Donath and by Her- 
zog reproduced the appearance of the 
primary tumor. Kahlstorf's patient showed 
spindle cells only in the metastases. 
There seems to have been a dearth of re- 
ports of such mixed tissue tumors in recent 
years since the development of the opera- 
tion of esophagectomy. Perhaps, because of 
this scarcity, doubt of the essentially dual 
nature of these neoplasms has been ex- 
pressed by Saphir and Vass and by Pearl- 


hypothesis but if true it does not invalidate 
theobservation that the tumors represented 
by the present one and the Io others re- 
sembling it in Table r4 are quite different 
from the ordinary esophageal cancer, 
which is not polypoid, infiltrates the eso- 
phageal wall quite freely, metastasizes in 
69 per cent of cases (Klein) and is seldom 
cured. Judging from the fact that only 3 of 
the 10 neoplasms recorded in Table 14 are 
known to have metastasized, one would 
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TABLE Í 


CASES OF '"CARCINOSARCOMA OF THE ESOPHAGUS 


(A) Polypoid Growths with Epithelial Elements at the Base, Sarcomatous 
Elements Throughout and no Epithelial Elements in the Metastases 


Size Metastases 
Almond Liver, pancreas, lung, pleura, 2 ribs 
? No mention 
14 cm. long None 
6 cm. None 
1I cm. Regional nodes 
; Liver, regional nodes 
Small : None 
10X5X$ cm. None 
14 x31 in. None 
8X3 cm. No mention 


| of these cases were in the lower half of the esophagus, except that of Harvey and Hamilton which was 


(B) With Cartilaginous Elements as Well 


? None 


(C) Infiltrating, Non-polyploid Growths with Epithelial and 
Sarcomatous Elements Diffusely Intermingled 
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Sex Age 
1. Cilotti. Male Js 
2. Harvey and Hamilton Male 49 
3. Heilmann Male 65 
4. Herxheimer (1918) Male .33 
5. Kutsukake Male 51 
6. Lang Male 67 
7. Lang . Maie 52 
8. Resch Male 74 
9. Scarff Male 50 
10. Sokolow Female ? 
Al 
hypopharyngeal. 
: 11. Kinoshita Male 58 
12. Blackburn Female 53 
. I3. Bosenberg E: Male 56 
14. Donath’ | Male 52 
15. Herxheimer (1908) Male 67 
16. Herzog Female 80 
17. Kahlstorf | . ,. Mal 42 
18. ; Female 60 


Scein | 


Large No mention 
Large No mention 
Large Regional nodes : 
II cm. No mention 
Large Liver and regional nodes 
Large Widespread, including bones 
Large (in di- No mention 
verticulum) 


(D) Cases Mentioned without Details 


Ig. Carnevale-Ricci 
20. Hansemann 


anticipate that several of these patients 
might have been cured had a partial eso- 
phagectomy been done. 

As for the cellular origin of this tumor we 


have only speculations to offer. Sections of. 


it were studied by Pierre Masson of Mon- 


treal who suggested its resemblance in : 


some -espects to the carcinosarcomas of 
the breasts of bitches and human females 
which he supposes have a common origin 
from epithelial elements and which differ- 
entiate in two directions both as carci- 
nomas and sarcomas, forming what R. 
Meyer would call a combination tumor. In 
the case of this tumor Masson suggests an 
esophageal mucous gland as the possible 
source. This explanation may be correct; 
we have no constructive thoughts about it 


other than it represents an entity which 
differs not only grossly and microscopically 
but also in its biological behavior and 
roentgenological aspects from the usual 
esophageal cancer. 


SUMMARY 


A case of pedunculated carcinosarcoma 
of the esophagus is reported. The roentgen 
findings are illustrated in detail. After re- 
section of the esophagus, mediastinal 
metastases manifested themselves. An at- 
tempt to remove all of these failed and the 
patient eventually died with secondary in- 
vasion of the esophagus and metastases in 
the mediastinum and lower cervical nodes. 
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MASS ROENTGENOLOGICAL SURVEY OF THE GAS- 
TROINTESTINAL TRACT TO DETECT CANCER 
OF THE STOMACH 


By SHERWOOD MOORE, M.D.* 


ST. LOUIS, MISSOURI 


M? roentgenological surveys of the 
chest have been widely accepted 
as valuable methods for detecting pul- 
monary disease in presumably normal in- 
dividuals. These surveys had wide usage in 
the armed forces of many countries in 
World War II and are now being extended 
to civilian life. 

There are glaring defects in mass chest 
roentgenological examination which are 
commonly overlooked: first, there is the 
possibility of detecting more cases of pul- 
monary disease than there are facilities 
for caring for them; and second, overem- 
phasis on the value of roentgenological 
methods in finding pulmonary disease at 
the expense of other methods of making a 
diagnosis, such as history, physical exami- 
nation, weight charts, temperature charts, 
and so forth. It is indeed strange that 
eradication of the tuberculous food animal 
(as done by the veterinary inspectors of 
the Federal and State Bureaus of Animal 
Industry) is enormously successful and has 
diminished greatly the incidence of tuber- 
culosis in domestic animals. These inspec- 
tions have been in a sense mass surveys, 
but there was no resort to miniature roent- 
genograms. 

Mass roentgenological survey to detect 
gastric cancer 1s being thought of fairly 
widely. Funds have been requested from 
both government and private sources for 
this type of survey. It is generally accepted 
that gastric cancer is the most. frequent 
cause of cancer deaths, , greatly exceeding 

that of any other organ or tissue. It is also 
widely and rightly believed that, given a 
psu early diagnosis of of gastric Cancer, 
the o ie outlook for c cure by by surgical i interven- 





tion 1s good. Cancer of the stomach can be 
so insidious, however, that it is beyond any 
form of treatment when discovered. This 
is due to the absence of any symptoms or 
manifestations that would lead to exami- 
nation of the patient either by the roentgen 
ray or any other means. Some great physi- 
cians and surgeons, while seemingly in 
perfect health, have had the diagnosis of 
gastric cancer made only when the disease 
was 1n a hopelessly advanced stage. One 
noted surgeon made the diagnosis when he 
felt the lump in his epigastrium while 
bending over the operating table! Indeed, 
it would be a wonderful thing 1f mass gas- 
tric roentgenologic surveys on well indi- 
viduals could be successfully employed. It 
could, if found feasible, save many lives. 

However, statistics on cancer and cancer 
deaths indicate that the high incidence of 
gastric cancer is exaggerated and more and 
more cancer of the other segments of the 
gastrointestinal tract and also of other re- 
gions of the body are being found more 
frequently. The Connecticut State figures 
(where cancer is reportable) for the relative 
occurrence of cancer of the alimentary tract 
are as follows per 100,000 population: 


Esophagus 5,0 
Stomach 15.6 
Rectum 10.8 
Colon 9.25 
Small intestine o.6 


(1940-1946) 


The only publication on mass gastric 
surveys to be found at the time of writing 
is that of Swenson.’ He states that any 
great mass of people examined roentgeno- 
scopically alone would require far more 
radiologists than are available for that 
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purpose. Of course, using the roentgeao- 
scopic method is a very uncertain way of 
detecting any early lesion. Those taat 
would be obvious in a rapid survey with che 
roentgenoscope would generaily be too far 
advanced for any sort of successful treat- 
ment; also, there would be enormous risk 
to the roentgenoscopist. As in mass surveys 
of the chest, it is the early lesion tha- is 
most likely to be overlooked by any sort 
of roentgen examination, and it is the ezrly 
lesions for which most can be done. 

At the 1947 meeting of the Amerrzan 
Roentgen Ray Society, Kirkiin and Hedg- 
son, in discussing mass gastrointest nal 
roentgenological surveys, demonstrzted 
that it would be necessary to examine 1adi- 
viduals every three months, which, for A 
whole adult population of the countrr, Is 
an absurdity. Rigler? exammed 544 on 
viduals over the age of fifty, symptorr less 
except for a low acidity or aclorhydria. He 
discovered by roentgen examination 3 cases 
of gastric carcinoma, which were found by 
operation. He stated that there was one 
case which was missed through “an error in 
interpretation.” In his group he hac 11 
other cases that did have gastric carcinema, 
but they were not to be considered Bremen 
they were not symptomless. 

To appraise critically the value of mass 
gastric surveys, three points will be con- 
sidered: 

1. The relative incidence of cancer of the 
alimentary tract in its several seg- 
ments, as discovered by the reent- 
genographic method. 

2. The efficiency of the opaque meal 
roentgen examination in detecting 
early cancer of the gastrointestinal 
tract. 

3. Its numerical relationship to the aum- 
ber of cancers seen in a general hos- 
pital roentgen-ray department. 

There are available for study of these 
points 30,985 examinations of the gastro- 
intestinal tract from the years 1976 to 
1947, inclusive. The method of examina- 
tion, recording, and reporting was that 
which originated with the late Dr. Russell 
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D. Carman and the late Dr. R. Walter 
Mills, and their plan has been consistently 
followed since with carefully annotated 
records. 

Gastrointestinal examinations were com- 
plete in 69.6 per cent and incomplete in 
30.4 per cent of the cases. A complete gas- 
trointestinal examination consists of exam- 
ining the entire tract from the esophagus 
downward. The oral and pharyngeal cavi- 
ties and the anus are not included. The 
examinations were made by giving the 
opaque meal and watching its progress 
throughout the entire tract. A barium 
enema is included and since 1924 cho- 
lecystography has been a routine pro- 
cedure. The patient is first scanned with 
the roentgenoscope and any findings noted. 
In the preliminary survey the positioning 
for the ensuing films, which are always 
made, is decided upon. The opaque meal 
is administered and the patient is roent- 
genoscoped in both the supine and erect 
positions, and in as many directions as 
seems advisable to the roentgenoscopist. 
As many roentgenograms are taken as are 
considered necessary in all cases. The 
function. of the roentgenoscope in this 
material has been that of an instrument 
for the advantageous taking of roentgeno- 
grams. This is laborious and requires time, 
regardless of how expeditious and skillful 
the examiner may be. There are: a first 
examination, a five hour observation, a 
twenty-four hour observation, and at forty- 
eight hours, the opaque enema after evacu- 
ation of residual barium meal 1s given; on 
the same day, cholecystography 1s done. In 
incomplete examinations, some part of the 
preceding is omitted as a matter, perh 1aps, 
of economy in time or failure of the patient 
to return. Occasionally when the esophagus 
is suspect that structure only would be 
examined. But the effort has always been 
to make a complete study throughout the 
tract. In case of any ambiguity, any part 
or all of the procedure was repeated. 

The roentgen diagnosis of carcinoma of 
the gastrointestinal tract was made in 
1,352 of a total of 14,337 pathological cases. 
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GASTRO-INTESTINAL EXAMINATIONS-- 1916-1947 
Gastro-intestinal Examinations - complete _ 69.6% ) 
| ) 30,985 
Gastro-intestinal Examinations - incomplete 30.4% ) 
_ CARCINOMA OF GASTRO-INTESTINAL TRACT (9.4%) 
ESOPHAGUS STOMACH SMALL INTESTINE COLON RECTUM 
252 (18.6%) 619 (45.8%) 3 | 367 (27.2%) 111 (8.2%) 


Confirmed--86% Confirmed -- 66.6% Confirmed--91% Confirmed--75% 


ULCERS 
GASTRIC DUODENAL GASTRIC ULCER WITH 
ULCER OF DUODENUM 


336 1,886 o 24 


OTHER PATHOLOGICAL DIAGNOSES: 10,739 (34.7%) 
CARCINOMA: 1,352 
ULCERS: 2,246 





14,337 


Of the total gastro-intestinal examinations conducted during this period (30,985), it is 
readily seen that the percentage of pathological diagnoses (14,337) constitutes 46.3% 
while carcinoma constitutes 9.475 of the total of pathological cases. 


CuanT I 


PERCENTAGE OF GASTRO -INTESTINAL CARCINOMATA 
IN MALES AND FEMALES 


ESOPHAGUS STOMACH RECTUM 


7089.2 
F E 


MALES FEMALES 
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The number of gastrointestinal examina- 
tions was 30,985, of which 46.3 per cent 
were of pathological import, and of these, 
9.4 per cent were carcinoma. 

The accompanying chart (Chart 1) shows 
the number of cancers in the different seg- 
ments of the gastrointestinal tract with the 
diagnoses confirmed either by autopsy, 
surgically, or endoscopically. The correct- 
ness of diagnosis in the case of the esopha- 
gus is unknown, but was very high. The 
accuracv of diagnoses elsewhere in the tract 
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number of cancers elsewhere in the tract 
that would escape detection. It must be 
remembered that this material was in a 
general hospital and practically all of the 
cases examined were patients with some 
symptoms ascribable to the alimentary 
tract; in other words, it 1s largely a patho- 
logical group; yet, the percentage of cancer 
is quite low. This material showed that 93 
per cent of the patients studied were white. 
Chart 11 shows a relative incidence in the 
sexes. There is vast food for thought in the 


DISTRIBUTION OF GASTRO-INTESTINAL CARCINOMATA 
ACCORDINS TO DECADES 


To 
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was high and shows a splendid efficiency 
for the roentgenographic method of exam- 
ination. 

In reviewing this material and consider- 
ing the technique employed, it is appareat 
that the stomach will not lend itself ʻo 
mass roentgenological surveys with ary 
degree of success for many reasons. Among 
them is the time and labor required ard 
risk involved. The fact that there 1s a high 
incidence of cancer in the other segmerts 
of the gastrointestinal tract is ignored. If all 
gastric cancers were diagnosed early »y 
mass methods, there would remain a larze 


relative incidence of carcinoma of the 
esophagus and of the stomach in the sexes. 
Cancer of the colon and rectum are pretty 
close to the same incidence in the sexes. 
As to age, Chart 111 shows what would be 
anticipated—a tremendous incidence in the 
fifth and sixth decades. 

The belief has been stated above that the 
frequency of cancer of the stomach is too 
high, particularly in relationship to cancer 
elsewhere in the body. Over approximately 
the same period which this survey covers 
there were 6,245 patients with cancer else- 
where in the body receiving radiation 
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treatment. These were grouped as follows: 


Female genitalia 2,515 
Breast 1,014 
Skin 486 
Male genitalia 477 
Mouth 425 
Upper respiratory tract 313 
Genitourinary (both sexes) 291 
Lungs 246 
Skeleton 154 
Lymph nodes 94 
Miscellaneous 230 


The roentgen-ray opinion of malignant 
tumor has been advanced in 2,625 diag- 
nostic cases, exclusive of the gastrointes- 
tinal tract. In the diagnostic figures, there 
was present on roentgen examination of the 
lung 559 carcinomas of that organ. This 
does not include the metastatic tumors. 

An astonishing fact is that in the thirty- 
one years covered by this study there have 
been but two correct roentgen diagnoses 
of carcinoma of the small intestine. In this 
same period in a total of 192,536 hospital 
admissions there were only 7 additional 
small intestinal cancers. Only 2 had a cor- 
rect preoperative roentgen diagnosis in this 
series, and 1 had the examination made 
elsewhere. There was 1 incorrect diagnosis 
—perforation of the duodenum, which was 
caused by a carcinoma. The remainder 
were found at autopsy or at surgical opera- 
tion for obstruction or perforation. The in- 
cidence of the different portions of the small 
intestine was: 2 of the ileum, 3 of the je- 
junum, and 3 of the duodenum. 

It seems safe to conclude that with the 
present state of the art of gastrointestinal 
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examination 1t must still remain an art and 
Is therefore not suitable for mechanization 
such as would be the case with mass survey 
film techniques. Although there might be 
some possibility of detecting cancer of the 
stomach with this method, it probably 
would detect only the late cases. The ac- 
cepted method of examination by the radi- 
ologists of this country is highly efficient, 
and gastric cancer of the one type which 
seems to be suitable for detection by mass 
survey methods comprises but a small part 
of the malignancy problem and even a rela- 
tively small part of the incidence of gastro- 
intestinal cancer. 

From the data which have been ac- 
cumulated, it is obvious that overemphasis 
has been placed on the incidence of cancer 
of the stomach. It is, of course, true that 
different data will be found in different 
clinics, but on the whole, sight must not be 
lost of the fact of the terrifically high rate 
of cancer of the female breast, the uterus, 
and the lungs. 


£10 S. Kingshighway Blvd. 
St. Louis 10, Missouri 
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PARAPLEGIC NEUROARTHROPATHY *1 


By JULIUS SOLOVAY, M.D. 


Veterans Administration Hospital 
MONTGOMERY, ALABAMA 


and 


H. U. SOLOVAY, 


BROOKLYN, 


i les purpose of this communication is 
to call attention to certain neuropathic 
articular and periarticular changes occur- 
ring in the lower extremities of paraplegics. 
Their condition, as is well known, is a paral- 
ysis of the lower half of the body due to 
disease or injury of the spinal cord. This 
discussion concerns itself. primarily w th 
cases of transection of the cord due to gun- 
shot wound or fracture of the spinal column 
since the patients observed were nearly all 
veterans of World War II. The manits- 
tations of paraplegia, i.e., spastic or flaccid 
paralysis of the lower extremities, anes- 
thesia generally waist high, paralysis of the 
bladder and rectum, and intractable bed 
sores, are so devastating that changes in 
and about the joints of the lower extremi-ies 
are usually overlooked or ignored. 
Historically, joint changes due to spinal 
cord injury were mentioned by Charcot in 
1868 as a part of his original descriptior of 
the neuropathic joint which bears his name. 
The neuroarthropathy of Charcot is zlso 
etiologically related to a variety of otaer 
neurological diseases, such as tabes, syrin- 
gomyelia, diseases of the spinal column end 
cord, trauma to the posterior roots, spina 
bifida, peripheral nerve injuries, and hemi- 
plegic states. The term ''Charcot's joint” 
includes a variety of joint manifestaticns, 
some of which are as dissimilar grossly as 
their variable etiology. In a general way, 
this arthropathy is divided into two mejor 
groups, the hypertrophic and the atrophic 
forms. The former is characterized by ero- 


sion and fragmentation of the articular ex- 
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tremities and intraarticular and periartic- 
ular ossification. In some cases the intra- 
articular changes predominate,and in others 


the periarticular changes do. The latter } 


are believed to result from the abnormal 
stresses and strains placed on the peri- 
articular muscular and connective tissue 
structures by the unstable fragmented 
joint." The atrophic Charcot joint differs 
vastly in appearance from the hypertrophic 
form. Instead of massive enlargement and 
fragmentation of the articular extremities 
and periarticular ossification, one finds in 
this arthropathy, which is seen especially 
in the shoulder and hip, erosive enlarge- 
ment of the socket part of the joint, erosive 
absorption of the articular extremity of the 
humerus or femur, as the case may be, and 
relaxation of the capsule and ligaments, 
producing the typical "drumstick" appear- 
ance. Periarticular ossification 1s also mini- 
mal in this form of arthropathy. 

The most common causes of Charcot's 
joint are tabes dorsalis, in which joint 
changes occur in from 4 to 10 per cent of 
cases, and syringomyelia, in. which joint 
oliamees usually occur in about 25 per cent 
of cases. In tabes both the atrophic and 
hy pertrophic forms occur, whereas in 
syringomyelia the atrophic form is most 
common. 

The variable joint changes which are 
grouped under the term “Charcot’s joint" 
are considered to have the one common 
feature of occurring in patients with neuro- 
logical disease. There has, however, been 
considerable dispute as to the underlying 





* Published with the permission of the Medical Director. Veterans Administration. 

T The recent article by Heilbrun and Kuhn: Erosive bone lesions and soft tissue ossifications associated with spinal cord injuries 
(paraplegia), Radiology, 1947, 48, £79, was published after »ur paper was completed. These authors stress erosive bone changes in the 
greater trochanters. This was seen in one of our cases, but was considered to be a part of the erosive process associated with the de- 
velopment of an atrophic Charcot joint. These erosions of “he greater trochanters undoubtedly occur more frequently than our small 
series would indicate, but this does not alter our conclusions as to the nature of paraplegic articular and periarticular changes. 
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lesions of the bones and joints which are 
in every way counterparts of tabetic frac- 
tures and arthropathies.? It is not proposed 
to enter into a detailed discussion of the 
pros and cons of the two theories, but it 1s 
sufficient to say that the burden of evidence 
appears to be in favor of the mechanical 
theory. 

Paraplegia due to disease or injury of the 
spinal cord has received little notoriety as 
a cause of neuropathic articular and peri- 
articular changes. Considerable emphasis 
has been placed i in the French and German 
literature since the first World War on a 
condition described by the French as a para- 
osteoarthropathy! and by the Germans as 
a neurogenic myositis ossificans,5/? occur- 








Fic. 1. Case 1. C.E.C., aged twenty-four, gunshot 
wound of tenth and eleventh dorsal vertebrae on 
March 23, 1944, with subsequent spastic para- 
plegia, sensory loss, neurogenic bladder and de- 
cubitus ulcers. Roentgenogram taken on June 17, 
1946, shows small bony plaque on the outer aspect 
of the left greater trochanter. Right hip was nega- 
tive. 


mechanism of these joint changes. The 
mechanical theory advanced by V 'olkmann 
attributes the joint destruction to the 
trauma associated with the continued use 
of an ataxic joint which lacks certain forms 
| of sensation, or is completely anesthetic. 
L Opposed to this theory is Charcot’s original 
idea that the joint conditions are due to 
disorder of the normal neurotrophic im- 
pulses originating from the central nervous 
system in these neurological diseases, Fic. 2. Case 11. M. W., aged twenty-eight, fracture of 
which impulses are necessary for the normal he fifth cervical vertebra in August, 1943, with de- 
nutrition of the part. As evidence for the velopment of partial paralysis of arms, spastic 
| mechanical theory is the experimental work po of legs, neurogenic bladder, and decu- 
tus ulcers. Roentgenogram taken on June 24, 
of Eloesser, who demonstrated that tauma 1946, shows beginning ossification adjacent to the 
in the limb of a cat rendered anesthetic and outer aspect of right greater trochanter. Left hip 
analgesic experimentally leads to grotesque was negative. 
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ring about the hips and" knees of para- 
plegics. These periarticular ossifications 
were classified with myositis ossificans 
rather than with the Charcot arthropathy, 
although it was recognized that the typical 
Charcot Joint with both intra- and periar- 
ticular changes occasionally was seen in 
the par aplegic and that gradations between 
the two conditions occurred. 

Many theories as to the etiology of 
this periarticular ossification were offered. 
It was recognized that fundamentally 
the condition was related in some way 
to the lesion in the spinal cord. Some 
believed that irritative neural impulses 
set up by the spinal cord were respon- 
sible for the soft t tissue ossification.® Others 
believed that physical and chemical changes 
occurred in the paralyzed muscles as a re- 
sult of edema of the lower extremities,? 
atrophy and degeneration of the muscle 
fibers microscopic hemorrhages into the 
paralyzed muscles, etc., which resulted in 
muscle ossification. Inflammatory changes 
in the muscles? possibly related to the deep 
bed sores were considered, but it has been 
shown that the ossifications have no ana- 
tomical relationship to the decubitus ul- 
cers.! The likelihood of an individual diath- 
esis to soft tissue ossification as originally 
advanced by Virchow to explain myositis 
ossificans was also brought up, and there is 
no doubt that some such concept in our 
present state of ignorance must be used to 
explain why only about 50 per cent of the 
cases show these changes. Metastatic calci- 
fication secondary to the osteoporosis of 
recumbency? has also been mentioned. 
However, many of these cases are not re- 
cumbent for more than several months, 
and the condition is actual ossification 
rather than calcification. 

In addition to periarticular ossification 
in the soft tissues, occasional instances of 
variable destructive changes in the joints 
generally associated with the above have 
also been reported. These have been con- 
sidered to be typical Charcot's joints,! ?.7.? 
some with hypertrophic manifestations pre- 
dominant and others with atrophic changes. 
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Fic. 3. Case nir. C. E. B., aged twenty-four, gunshot 
et dg fourth dorsal vertebra, on January IO, 
1944, and immediate spastic paraplegia. Had bed 
sores over sacrum, greater trochanters, anterior 
and inner aspects of knees and legs and over both 
heels. Only in recent months has he developed very 
slight swelling of the left thigh. Roentgenogram 
taken on August 13, 1946, shows slight new bone 
formation above the right greater trochanter. Left 
hip was negative. 


One of our own cases showed periarticular ` 
new bone formation about a hip joint ini- 
tially; but after a number of months, ab- 
sorption of the head of the femur occurred 
and also enlargement of the acetabulum 
producing a classical atrophic Charcot's 
Joint. 

Not only may there be a more or less 
gradual transition between the neuropathic 
periarthropathy and the arthropathy of the . 
paraplegic, but also between the hyper- | 
trophic and atrophic arthropathy of the 
tabetic. In the latter disease, a joint may 
initially assume the characteristics of a 
hypertrophic neuroarthropathy and later 
those of an atrophic joint.! 


Fic. 4. Case iv. 4, right hip; B, left hip. J. J. 
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P., aged twenty-five 


A ~~ 


* » 
i$ 


m 


de Va ATH 


sustained a fracture of the lower cervical 


) 


region on May 30, 1940, with immediate paralysis of both lower extremities and arms and loss of function 
of bowels and bladder. He had swelling of both entire lower extremities, much more marked below the 
knees, which began about three months after the injury and lasted one month. He had bed sores over the 
sacrum, left hip, on each heel, and over the left anterior superior iliac spine. Roentgenograms of both hips 
on June 19, 1946, were negative, but on May 16, 1947, they showed new bone on the outer aspect of both 
greater trochanters, more marked on the right side and at the attachments to the right lesser and greater 


trochanters. 


Even though these various types of 
neuroarthropathy may appear to merge 
with each other and to have certain charac- 
teristics in common, the cause of the mul- 
tiplicity of forms even when produced by a 
single neurological disease such as tabes 
has never been adequately clarified. Nor is 
it entirely clear why the changes in para- 
plegia are generally confined to periarticu- 
lar soft tissue ossification, mostly about the 
hips. However, in the early sti stages of many 


of these paraplegic Joints, ossification may 
be seen to begin on the lateral aspect of 
the greater trochanters, and this suggests 
that long-continued pressure over anes- 
thetic bony prominences and lack of warn- 
ing sensation are equivalent to trauma and 
initiate ossification in the periarticular tis- 
sues. The scarcity of intraarticular changes 
in the paraplegic may be attributed to lack 
of much use of the insensitive Joint due to 
the additional factor of muscular paralysis, 
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Fic. 5. Case v. 4, right hip; B, left hip. R. I. J., aged thirty-two, gunshot wound of the third dorsal vertebra 
in March, 1944. He had a spastic paraplegia and multiple bed sores. Roentgenograms taken on June 19, 


1946, showed ossification in the soft tissues about both hips. 


so that trauma to the intraarticular struc- 
tures due to unphysiologic movement dees 
not frequently occur. 

In the literature, the soft tissue ossifica- 
tion in paraplegics, other neuroarthrop- 
athies, and traumatic myositis ossificans 
Is considered to arise by metaplasia of exist- 
ing muscular and connective tissue struc- 
tures, and also by means of traumatic avul- 
sion of shreds of periosteum.! ^? The ossi- 
fications in paraplegia are located about 
the hip joints, attaching to the pelvis and 
trochanters of the femurs, and also in the 
muscles on the inner aspects of the thighs 
extending upwards from the medial fem- 


‘oral condyles. In some cases ossifications 


ar 


about the ankle joints also occur. 
In our small series, consisting of g cases 


Fic. 6. Case vi. D. T. T., aged twenty-six, sustained 
a gunshot wound of the lower dorsal region in 
1944. He had a flaccid paralysis, anesthesia, and 
muitiple deep infected bed sores. Roentgenograms 
on November 21, 1945, showed lace-like ossifica- 
tions attaching to both greater trochanters extend- 
ing toward the pelvis. 
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with complete paralysis and anesthesia of 
both lower extremities, the hip joint regions 
only were affected. The changes consisted 
of small bony plaques adjacent to or con- 
tiguous with the greater trochanters, often 
bilateral and symmetrical. In several cases 
| the bony outgrowths extended up toward 
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this percentage is unusually high and en- 
tirely fortuitous in that the figure of 
slightly less than 5o per cent given in the 
literature!’ probably more closely approxi- 
mates the true state of facts. Of the 9 
cases, 7 had a spastic paralysis and 

flaccid paralysis. Five cases were due to 


cimet © 
Arp 7 


Fic. 7. Case vir. D. D., aged twenty-six; fracture dislocation of the twelfth dorsal vertebra on November 19, 
bed. with flaccid paralysis and anesthesia. Left leg had to be amputated at mid-thigh level. His right 
foot swelled slightly for about a month after the injury but not since then. He had bed sores over the 
sacrum, greater trochanters, iliac crests, head of right fibula, right heel and outer aspect of right foot and 
lower leg. Roentgenograms taken on June 24, 1946 (A, right hip), showed ossification in the soft tissues 
about both hips. On April 10, 1947, the left hip was unchanged, but the right hip (B) had developed into 
a typical atrophic Charcot's joint with erosion of the head of the femur, acetabulum and trochanters. There 


was considerable osteoporosis. 


the pelvis or into the muscles of the thighs. 
Only one case showed erosion of the artic- 
ular surfaces characteristic of an atrophic 
Charcot's joint. All the patients showed 
slight osteoporosis, but only 2 showed 
severe osteoporosis of the pelvis and hips, 
one with periarticular ossification, and the 
other without it, but manifesting bladder 
calculi. Of the 9 cases, 7 showed some degree 
,of periarticular ossification. It is felt that 


gunshot wound of the dorsal spine, 3 to 
fracture of the spinal column, and one to a 
meningioma in the dorsal region. Almost all 
the cases had bed sores of greater or lesser 
severity, but edema of the lower extremities 
was not a conspicuous feature of any of the 
cases at any time. 

Teleologically speaking, the periarticular 
ossification might be considered to serve as 
an internal splint for the paralyzed joints 
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in the same way that Steindler has postu- 
lated that the ossification about an un- 
stable tabetic joint may act as a splint." 
Unfortunately, the ossification 1s rarely 
complete enough in the paraplegic to serve 
as such, although circumferential ankylosis 
of a hip joint has been described.! In addi- 
tion, the joint may be fixed in an unfavcr- 
able position. It is therefore concluded 
that in the paraplegic, the ossifications and 
joint changes, when they « occur, are not in 
in any sense purposive or desirable bat 
merely neuropathic changes in an anesthetic 
paralyzed member, related to the neuro- 
arthropathies of other neurological diseases. 


SUMMARY 


Neuropathic articular and periarticular 
changes occur in the lower extremities of 
paraplegics, constituting another example 
of the Charcot neuroarthropathy. In Char- 
cot’s joint, there may be intraarticular de- 
structive and productive changes and also 
extraarticular soft tissue ossification—the 
hypertrophic variety; or there may be ero- 
sion and absorption of the articular extrem- 
ities with relaxation of the capsule and 
ligaments—-the atrophic variety. Periarticu- 
lar ossification may be massive or minimal 
in either type. In the parapelgic, periartic- 
ular ossification is the outstanding feature, 
and intraarticular destructive changes are 
minimal or absent, though occasionally 
striking. Transitions between the various 
forms of neuroarthropathy may occasion- 
ally be seen. 

The mechanism of the paraplegic neuro- 
arthropathy is believed to be long-con- 
tinued pressure over anesthetic bony promi- 
nences and lack of warning sensation, which 
are equivalent to trauma in initiating ossi- 
fication in the periarticular tissues. The 
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scarcity of intraarticular changes 1s attrib- 
uted to lack of use of the paralyzed Joints. 


Julius Solovay, M.D. 
Veterans Administration Hospital 
Montgomery 1o, Alabama 
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DOUBLE CONTOUR, CUPPING AND SPURRING 
IN ROENTGENOGRAMS OF LONG 
BONES IN INFANTS* 


By KURT GLASER, M.D. 


CHICAGO, ILLINOIS 


ERY little has been written on roent- 

gen diagnosis in children in this coun- 
try, and Caffey mentions in his book, 
"Pediatric X-Ray Diagnosis’: “ ... As 
far as I have been able to determine no 
book on pediatric roentgen diagnosis has 
been published in English during the 35 
years which have passed since Rotch's 
unique publication in rgro."? Indeed a 
search through the literature in this coun- 
try and abroad produced very few publi- 
cations referring to normal roentgenograms 
in children, especially of the bones. 

The purpose of this paper is to describe 
findings consisting of a “double contour," 
“cupping” and “spurring” seen on routine 
roentgenograms of the long bones, findings 
which have certainly been observed by 
roentgenologists and pediatricians who 
have the opportunity of seeing large num- 
bers of roentgenograms of normal babies. 
These findings, to my knowledge, have not 
been discussed thoroughly in the literature 
and frequently lead to misinterpretation. 

The only reference to these roentgen 
findings in the medical literature was found 
in Caffey's book: “...the ulna and oc- 
casionally the radius may form a curved 
(cupped) transverse surface instead of the 
usual straight plane at right angles to the 
long axis of the shaft. This physiologic 
cupping has been described in many non- 
rachitic infants. «s. >“... The interos- 
seous ridge on the medial side of the shaft 
may cause an extra shadow which simu- 
lates asymmetrical subperiosteal cortical 
thickening... "!* “...QOn the superior 
aspect of the lateral margin of the tibial 
shaft, the ridge for the insertion of the 
tibialis anticus muscle should not be mis- 


constructed as a regional thickening of the 
cortex.” 1d 

Unfortunately, however, the book fails 
to show illustrations of these findings, nor 
does it give a numerical interpretation of 
the frequency and time of occurrence or a 
pathologic investigation as to the reason for 
the appearance of these pseudo-pathologic 
findings. 

McLean and McIntosh? in 1928 made 
the following statement: “ ... Another 
source of difficulty in the interpretation of 
spurs arises from the fact that the zone of 
preparatory calcification actually presents 
in the x-ray the projected shadow of a 
TLI 4x 

These were the only references which 
could be found, and even complete works 
such as Wimberger’s‘ clinical-roentgenolog- 
ical diagnosis of rickets, scurvy and 
syphilis, Rotch’s? book or  Kohler's 
Róntgenology? do not mention these ob- 
servations. 

The tables of our study bring a report of 
100 consecutive prematurely born babies 
observed at a Premature Follow-up Clinic 
at Cook County Children’s Hospital during 
the years 1945-1947. Roentgenograms of 
the long bones, wrists and ankles were 
taken routinely at monthly intervals up 
to their eighth month of life. Thus the total 
number of roentgenograms viewed is ap- 
proximately 800. The growth and develop- 
ment of these babies were apparently 
normal. 

In viewing these roentgenograms we 
have noticed several findings o on long bones 


of these infants which were in the beginning 


emm 


frequently interpreted by us and by others 
as signs of rickets, scurvy or congenital 


* From the Cook County Children’s Hospital Premature Clinic, Chicago, and the Department of Pediatrics, College of Medicine, 


University of Illinois. 


48 


p. 


Vor. 61, No. 4 


syphilis. The large number of roentgeno- 
grams taken, however, and the close super- 
vision and study of these babies led us to 
the conclusion that these findings were 
physiologic and that their interpretation 
as signs of pathology was incorrect. This 
was later proved by the fact that the 
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forearms of the child were placed flat on the 
film in pronation, thus getting a postero- 
anterior view of the forearms and hands, 
parallel position of the ulna and radius and 
good visualization of the distal epiphysis. 
The lower extremities were placed in a 
lateral position on the film in order to pro- 


TABLE I 


MONTH OF FIRST VISIBILITY OF "DOUBLE CONTOUR” (100 INFANTS) 
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"SPURRING'' (100 INFANTS) 
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Note: Each asterisk indicates a case which showed the "double contour,” “cupping,” or “spurring” for the 


first time during the respective month. 


"double contour" as well as the “cupping” 
and "spurring" disappeared spontaneously 
without any change in management. 

The technique of taking the roentgeno- 
grams was the routine method of “long 
bonés, wrists and ankles” films. Hands and 


duce a view of the distal epiphysis of tibia 
and fibula. A true anteroposterior view 
would distort the picture of the epiphyseal 
line because of the distance produced by 
the protruding heel. The lateral view, un- 
fortunately, does not permit a complete 
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Fic. 1. "Double contour” on ulna and radius in a five 
month old healthy prematurely born infant. 


visualization of the fibula and tibia, as some 
parts of these bones are always overshadow- 
ing each other in this position. 

The observations can be described in 
short as follows: The surfaces of the long 
bones of the forearm and shank were fre- 
quently outlined by a double contour which 
gave the impression of periosteal thickening 
or elevation and/or cortical hypertrophy. 
These lines may be present on all four 
bones of the distal parts of the extremities 
or on only one or more; they were seen 
most frequently on the ulna, and with de- 
creasing frequency on radius, tibia and 
fibula (see Table 1). Frequently they ap- 
peared on one bone first and became visible 
on some of the other bones as well on roent- 
genograms taken one or more months 
thereafter. These lines may cover the entire 
length of the bone, from metaphysis to 
metaphysis, or may be very short, begin- 
ning at one end of the bone, emerging from 
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the periosteum, paralleling it in about 0.5 
to 1.0 millimeter distance and fading into 
the subcortical structures. The line itself 
is usually smooth, but occasionally shows 
thickening or thinning of its shadow (Fig. 
I and 2). In the largest number of cases 
this double contour was observed for the 
first time during the third or fourth month 
of life. In following up these findings we 
noted that the lines began to be less fre- 
quently visible around the seventh and 
especially the eighth month of life (Table 
II). 

A second observation was the peculiar 
appearance of the epiphyseal line, showing 
some characteristics which at times may 
be interpreted as signs of disease. The 
crthodox picture of the epiphyseal plate is 
a straight line. However, if the roentgen 
rays traverse the epiphyseal plate at an 
angle other than a right one, it may appear 
concave or convex and the edges will then 





Fic. 2. "Double contour" on tibia and fibula in a 
seven month old healthy prematurely born infant. 
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seem elongated, which resembles the “‘spur- 
ring," “‘lipping,” or “cupping” as seen in 
scurvy and rickets. At times bizarre pic- 
tures of waves or ellipses may be seen (Fig. 
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older babies and thus prevents the visual- 
ization of a second shadow. This will be 
further elaborated later. 

It should be noted that these above men- 
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3 and 4). This “cupping” and "spurring" tioned figures (Tables 1 and 11), although 
Tase II 
MONTH OF DISAPPEARANCE OF “DOUBLE CONTOUR" (100 INFANTS) 
Bone: Ist | 2nd | 3rd | 4th | sth | 6th | 7th | 8th | Total 
Ulna | | * | oko | kès ree sh ok a A a 
KK EK CK KKK 32 
| kkk ` 
1 2 4. 1 6 20 
Radius * ett. ++ | kkk* ke KK KKK 
| so a a KR s 
| 2] 
I 6 4 16 
"Tibia | * oR | kkk ok kok aK 
| ok KK 
| à 
| 6 | 4 13 24 
Fibula | | *ck | * KK KKK 
| | | 2 I 5 8 
MONTH OF DISAPPEARANCE OF “CUPPING” AND/OR “‘SPURRING” OREN e O INFANTS) 
Ulna | * KKK JOG | koko 
kk ck KK KK 2K KK KEK k 61 
KK KK KKK 
* KK KKK 
I 4 16 30 
Radius * * ck ek 2K EK OK OK OK OK KKK KKK 
ke AK KOK 32 
kkk 
I I (004 LL. ow d 
Tibia *ck * * KKK 
2 I 
Fibula FTES 
5 5 








s a I ———————————9 


Note: Each asterisk indicates a case which for the first time during the respective month failed to show the 
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previously visible **double contour, 


became first visible in most cases around the 
third and fourth month of life and began 
to disappear in many cases around the 
seventh and eighth month (Tables 1 and 
11). The reason for this disappearance in 
later life is probably the fact that the more 
intense calcification of the bone does not 
permit penetration of the rays in these 


cupping” or “spurring.” 


probably true enough to give a good ac- 
count of the frequency at which these 
phenomena can be observed and therefore 
of the chances for misinterpretation, may 
not be accurate if taken from a purely 
statistical point of view. To explain this 
fact, some of the shortcomings in the tech- 
nique may be mentioned here. If the lower 





Fic. 3. “Wavy” epiphyseal line of tibia and fibula in 
a five month old healthy prematurely born baby. 
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legs are viewed in a true anteroposterior 
position, the heel of the foot, especially in 
Negro children, will prevent the parallel 
apposition of the fibula and tibia to the 
film. The result is a distorted, not sharply 
outlined view of the distal epiphysis, which 
does not permit the interpretation of the 
epiphyseal line. On the other hand, if we 
take a lateral view of the lower leg, which 
in general was done, the epiphyseal lines 
were well outlined and visible, but the 
shadow of the tibia and fibula were par- 
tially or totally overlying, thus prohibiting 
a true interpretation of the periosteum and 
the "double contour." We were unable to 
fully overcome this difficulty, but did not 
find any special need for doing so. In the 
individual case two roentgenograms, one 
in true anteroposterior and one lateral, or 
one well placed oblique view, would answer 
the problem. We may also add at this point 
that due to technical difficulties, such as 





Fic. 4. "Cupping" and “spurring” seen in the roentgenogram of right ulna but almost unnoticeable on the 
roentgenogram of the left ulna of a three month old baby, taken at the same time but with slightly different 


angle. 
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movement of the patient during exposure, 
and so forth, certain views were missinz, 
which may further alter the exact numem- 
cal relationship of appearance, disappea-- 
ance and incidence. We do not believe, how- 
ever, that any of the above mentioned 
shortcomings would alter the sense or inte-- 
pretation of this paper materially. 

In order to compare the findings on our 
premature infants with findings on ful 
term babies, an unselected group of Ic 
patients, admitted to the Hospital for 
various reasons obviously unrelated to the 
growth or development of the bones, was 
chosen and the same type of roentgenc- 
grams as of the premature group were 
taken. The infants' ages ranged trom one to 
eight months. One roentgenogram was 
taken of each infant. Of 67 babies who fell 
into the age group from two to six months, 
double contour was seen on the ulna in 46, 
on the radius in 37, on the tibia in 24 anc 
on the fibula in 14 roentgenograms. The 
incidence of the visibility of these lines 
during the first, seventh and eighth 
months was considerably lower. Spurring 
and cupping was found most frequently be- 
tween the third and fifth months. The tota. 
incidence of spurring and cupping was lower 
in this group than in the premature babies. 
This sample group of average newborn tc 
eight month old infants demonstrates that 
the "double contour," "cupping" and 
“spurring” are not a characteristic of the 
premature baby, but occur in the full term 
child as well. 

Although statistically the group of full 
term infants is not comparable with the 
group of premature babies, because only 
one roentgenogram was taken of each of the 
full term babies and thus the "first appear- 
ance" was not determined but only the 
general incidence, the figures show that 
the "double contour" tends to occur earlier 
(second month) and to disappear earlier 
(fifth month) in the full term babies, as 
would be expected because of their higher 
degree of maturity and greater density of 
calcification of their bones. 

The occurrence of a "double contour," 
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“cupping” and “spurring” was also studied 
on a smaller number of roentgenograms of 
femur (56) and humerus (42) of the same 
groups of premature children. The double 
contour was found to be less frequent in 
this group (femur 17, humerus 15). This 
lower incidence corresponds to the rounder 
form of the transverse section of these 
bones which will not so readily permit the 
appearance of a double shadow. The cases 
in which double lines were seen were due 
either to the increased prominence of the 
posterior crests, to clearer separation of 
cortex from marrow, or to a clearly visible 
canal of the nutrient artery. The absence 
of “cupping”? of the distal epiphysis of 
the humerus and femur is easily explained 
by the convexly curved character of the 
epiphyseal plate. 

The small number of roentgenograms of 
full term babies prohibits numerical evalu- 
ation of the incidence of these phenomena 
in this group, but suffices to prove their 
existence. 

Extensive examinations of the blood, 
chemically, for calcium, phosphorus, phos- 
phatase, and serologically, of the babies 
used for this study, did not reveal any 
signs of pathology. The graphic and statis- 
tical evaluation of the growth and develop- 
ment of these babies proved their normal 
progress as compared with standard figures. 
A histopathological examination of the 
cross-sections of all four bones (radius, 
ulna, tibia, fibula) of one of the babies who 
showed the above described double lines 
and died of interstitial pneumonitis also 
revealed normal structure as shown by the 
pathologist's report: "The microscopical 
examination of the sections taken from 
the tibia, fibula, radius and ulna showed 
normal spongiosa and compacta. The per- 
losteum was of appropriate thickness and 
structure, no inflammatory reaction (exuda- 
tion, congestion of vessels, proliferation of 
connective tissue) was observed. The archi- 
tecture of the bony structures was normal, 
the bone marrow showed myelo-erythro- 
poietic activities." 

The explanation of these double lines 
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can be made by a careful observation of the 
anatomical structure of the bones, espe- 
cially their crests and the direction of the 
roentgen rays in relationship to the bone 
and the film (Fig. 5). 

The more intense shadow of the cortex 
of the shaft will produce occasionally a line 
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(28 per cent) as stated in our table, may 
not only be attributed to the different shape 
of the cross-sections of these bones but 
also to the technical difficulty of good 
visualization of the entire outline of both 
bones as described above. 

The explanation of “cupping” and “‘spur- 


i z 
(a) e) 
b 


Fic. 5. Drawing of cross-section through (a) fibula and tibia and (4) ulna and radius, indicating the arrange- 
ments of crests running along the anterior, lateral and medial aspects of the bone which may, under a cer- 
tain relationship of the position of tube, bone and film, as indicated by the arrows, produce a double line. 


a 








Fic. 6. (a) Rays hitting parallel to the epiphyseal plate produce a straight line; (4) and (c) Rays hitting at 
acute angle will produce an appearance of cupping or bulging depending upon degree and direction of open- 


ing of angle. 


parallel to the outer contour of the bone 
and visible mainly in the middle third of 
the shaft. On certain films the canal of the 
nutrient artery of the bone can also pro- 
duce a similar effect. This last phenom- 
enon, however, does not give rise to misin- 
terpretation by the experienced. The much 
less frequent visualization of the double 
line in the tibia (49 per cent) and the fibula 


ring? may also be found in the projection 
of the anatomical form of the epiphyseal 
plate (Fig. 6). 

For further study and better demonstra- 
tion the radius, ulna, tibia and fibula of a 
four and a half month old, prematurely 
born infant who died of a condition un- 
related to bone growth, were removed at 
necropsy, freed of most adherent soft tis- 
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Fic. 7. Right ulna (a) turned 15 degrees to the left of the true antero 


posterior position: double line visible on 


lateral aspect of proximal third and medial aspect of middle third of bone; (4) true anteroposterior posi- 
tion: same double lines visible but less pronounced; (c) inclined 15 degrees to the right: double line on 
proximal third has practically disappeared; line in the middle third is better visible than in (a) and (4); 


(d) anteroposterior position with the roentgen tube placed d 


istal to the bone and focused on the bone at 


an angle of 20 degrees: epiphyseal plate projects in form of a curved line (cupping) whereas (a), (4) and (c) 


show it projected essentially as straight line. 

(The dark spot in center of proximal third of 
bone is an artefact and was produced by a drill 
perforation in an attempt to find a method for 
stabilization of the bone and exact measurement of 
the angle. The final technique used was the fixation 
of a wooden stick to the bone and a vertical wire 
attached to the stick as pointer. This permitted 
accurate measuring of wire’s and thus bone’s angle 
in relation to the tube. ) 


sues, and studied roentgenographically and 
histologically. 

The following roentgenograms (Fig. 7, 
8,9 and 10) demonstrate the visible "double 
line" and also the “‘cupping” and "spur- 





Fic. 8. Right radius: (a) in anteroposterior position 
with tube directly above bone: epiphyseal plate 
projects at straight line; (4) in anteroposterior po- 
sition, with roentgen tube placed distal to the bone 
and focused on the bone at an angle of 20 degrees: 
epiphyseal plate now projects as curved line. 

(The soft tissue shadow distal to the radial epiph- 
ysis was produced by the incompletely removed 
joint capsule.) 
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ring" as indicated by arrows. These findings 
are better visible on roentgenograms taken 
of the bone removed from the body and 
cleared of its soft parts than on the roent- 
genograms of the extremity in vivo. This 
experience will enable the reader to ac- 
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that the intensity, position or length of the 
double contour or the appearance of the 
projection of the epiphyseal plate varies 
with the position of the roentgen tube. 
This explains the fact that only a certain 
number of "routine roentgenograms" will 





Fic. 9. Right tibia: anteroposterior position with the tube (a) accurately above the bone (straight epiphyseal 


line projection); (4) distal to the bone, focused on the bone at an angle of 2 


degrees (convex epiphyseal 


| 25 
line projection); (c) proximal to the bone, focused on the bone at an angle of 25 degrees (concave epiphyseal 


line projection). 


quaint himself with the described lines and 
to recognize them more readily on the 
ordinary roentgenogram. To show that and 
how these lines vary if the angle between 
rays and bone is changed, a series of roent- 
genograms was taken at different positions. 
It is evident from these roentgenograms 


actually show these phenomena and that 
changes in the position of patient and tube, 
which to a minor degree occur constantly 
on "routine roentgenograms," will be re- 
sponsible for the more or less frequent ap- 
pearance and the variation in different 
bones of children of the same age group. 
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The data in Tables 1 and 1 were ar- 
rived at by the study of a large number of 
roentgenograms taken at various times by 
different technicians, and indicate only the 
incidence of the visibility of the above 
phenomena in the roentgenograms and 
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mit the visualization of the above de- 
scribed phenomena at this time. Progressive 
calcification of the entire bone in the subse- 
quent period decreases the visibility of finer 
details and thus causes the disappearance 
of the findings. The period from three to 





Fic. 10. Right tibia (a) turned 25 degrees to the right of the true anteroposterior position, showing double line 
on medial aspect of middle third and on proximal third; (4) turned only 15 degrees in the same direction 
makes line in middle third better visible but recuces visibility of line in proximal third; (c) true antero- 
posterior position: line in middle third well visble, in proximal third line has almost disappeared; (d) 
turned 15 degrees to the left: line on middle third well visible but progressively shorter; proximal line no 
longer visible; (e) turned 25 degrees to the left: a new “double line" appears on lateral aspect of proximal 


end. 


not the absence or presence of an ana- 
tomical structure. The two tables demon- 
strate very well, however, the relative fre- 
quency of occurrence during certai: 
months of the child’s life. The explanatior 
for this temporary visibility may well be 
the poor calcification of the entire bone 
which prohibits visualization of the crests 
during the first weeks of life; the increased 
formation and calcification of prominences 
during the following months and the still 
relatively roentgen transparent bone per- 


six months of life in our premature infants 
and roughly from two to five months in full 
term babies corresponds to this interim 
period during which "double contours," 
“cupping” and “spurring” can be seen with 
greatest frequency, and it is also this age 
period during which the differential diag- 
nosis of congenital syphilis, scurvy and 
rickets has to be taken into special con- 
sideration. 

Microsections, prepared from the same 
bones after the above roentgenograms were 
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taken, demonstrate the normal structure 
of the bone as seen from the report of the 
pathologist: Transverse section—cortex and 
spongiosa show normal architecture. Per- 
iosteum is of normal thickness. Diagonal 
section—at the epiphyseal line the cartilage 
shows the typical arrangement into resting, 
proliferating and columnar zone of cartilage 
cells. The bone trabeculae are of normal 
width. The primary bone marrow cavity is 
filled with normal bone marrow. The 
section in the frontal plane shows the typical 
picture of endochondral ossification. In the 
hyaline cartilage the cartilage cells are 
arranged in columns in a typical fashion. 
The zone of proliferating cartilage cells is 
of normal width. Nearer the zone of ossifi- 
cation the flat cartilage cells are swollen. 
The metaphysis is composed of spongy 
bone substance consisting of trabeculae of 
normal width, arrangement, and mineral 
content. The bone corpuscles show the 
orderly arrangement of bone corpuscles in 
normal ossified tissue. Summary: The sec- 
tions taken in various directions reveal the 
regular sequence of events characterized 
by proliferation of cartilage cells and con- 
version of the osteoid tissue into regular 
bone. 
SUMMARY 


Monthly roentgenograms of 100 healthy, 
prematurely born infants from birth to 
eight months were viewed and studied. 
A double line in the contour of the long 
bones of the extremities and a cupped and 
spurred appearance of the epiphyseal line 
of the same bones were observed frequently. 
These phenomena may be misinterpreted 
as signs of a pathological process. However, 
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we have tried to demonstrate that these 
findings do occur in healthy premature and 
full term infants, that histopathologic ex- 
amination of sections through the bones 
of infants who showed these lines in vivo 
and died of unrelated conditions are also 
normal, that they are most frequently seen 
in the age group from two to six months 
and that their later disappearance occurs 
without any treatment or change in man- 
agement, and that the findings can there- 
fore be considered as a normal roentgen 
appearance of the long bones during the 
process of growth. 


I wish to express my appreciation to Dr. John Caf- 
fey, Babies Hospital, New York, for his valuable sug- 
gestions which helped materially in the completion of 
this paper, and to Dr. P. R. Szanto, Department of 
Pathology, Cook County Hospital, for procuring and 
interpreting the pathologic specimens. 
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I^ 1940 Francis? presented Brush Foun- 
dation data for the appearance of ossifi- 
cation centers from 6 to 15 years. In the 
course of that study he observed the sesa- 
moid bones to be more numerous in the fe- 
males of the fifteen year age group. At Dr. 
Francis' suggestion this author began an in- 
vestigation of the sesamoids of the hands 
and feet to see whether or not a definite 
sex-limited factor existed. The scope was 
then broadened to include a general review 
of the sesamoids of the hands and feet. 

From the files of the Brush Foundation, 
Western Reserve School of Medicine, roent- 
genograms of 529 hands and 510 feet were 
reviewed. Young adults who had reached, 
or nearly reached, maturity, according to 
the Todd method of assessment of skeletal 
age were used. Cases were selected at ran- 
dom from the files according to age, ex- 
cluding only those cases which showed defi- 
nite endocrine disturbances. All roentgeno- 
grams examined were of the left extremity. 
Table 1 shows the sex distribution of the 
cases reviewed: 


TABLE I 
Hands Feet 
I8-30 years. ........ White males — 299 286 
I8-30 years. ........ White females 230 224 
TOTALS 529 510 
HISTORICAL 


The sesamoid bones, resembling grains of 
Indian wheat, are certain very round small 
Bones, somewhat flat and spongy within. They 
adhere at the Joynts to the tendons of the 
muscles that move the fingers and toes, and 
with them in the boyling of dead Carkasses, and 
the purgation and denudation of the bones are 
utterly lost unless great care be taken to pre- 
serve them. 


It would be a difficult matter to find in 
any modern textbook of anatomy an ac- 


count so full and good of these curious 
little bones as that given by Diemerbroeck 
(1609-1674), from whose work this quota- 
tion was made by Jones.” 

The study of sesamoid structures, due to 
their size and frequent variations, has at- 
tracted of late but little attention. The 
medial sesamoid bone of the big toe has 
been identified by Garrison! as the bone 
“Luz,” a mythical bone believed in medie- 
val times to be the indestructible seed from 
which the body would be resurrected on the 
Day of Judgment. 

The term “‘sesamoid” denotes the simi- 
larity between the size and shape of the 
bones, and that of the flat, oval seeds of 
the Sesamum indicum, an ancient East 
Indian plant used by the Greek physicians 
for purging. The name is said to have been 
applied by Galen. 

Pfitzner,? in 1892, published his classical 
exhaustive monograph on the sesamoid 
bones and their variations, from dissection 
data of many cadavera, including 1,440 
hands. The first correlation between the 
anatomical dissections and roentgenog- 
raphy of these bones was presented by Faw- 
cett? in 1896. Of interest is his reaction to 
the clarity of early roentgenograms: 


Through the kindness of Mr. Chattock, Pro- 
fessor of Physics in University College, who has 
shown the greatest possible interest in the sub- 
ject, I have been able to examine the hands of 
thirty-eight of my own students, and three of 
his by means of skiagraphy. The results ex- 
ceeded in every way my fondest hopes. Not 
only were sesamoid bones clearly portrayed, 
but the cancellous tissue of the various bones 
was depicted in a delightfully clear manner. 


ANATOMIC CONSIDERATIONS 


Thilenius, cited by Lapidus,? proved 
conclusively the presence of cartilaginous 
anlagen for the two sesamoids beneath 
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each metacarpal head in a number of hu- 
man embryos at about the third or fourth 
month. Inge and Ferguson! studied the 
development of sesamoids of the feet in the 
human fetus ranging in age from 8 weeks to 
9 months. At the eighth week they found 
that both sesamoid bones are recognizable 
as islands of undifferentiated connective 
tissue in their normal location beneath the 
first metatarsal head. At the tenth week 
this connective tissue can be recognized as 
precartilaginous, and at the twelfth week 
there is a definite center of chondrification. 
These changes occur simultaneously in 
sesamoids, phalanges and metatarsals. The 
connective tissue in which the sesamoids 
develop is seen to be continuous with 
the periosteum of the metatarsal prox- 
imally, and with that of the phalanx dis- 
tally; by the third month this can be identi- 
fied as joint capsule, and the fibers of the 
tendon invest the lower portion of the bone 
between the third and fourth months. By 
the fifth month these bones have their nor- 
mal adult shape, and the development from 
then on is in size. At no time did they find 
any evidence of formation from cartilagi- 
nous buds from the phalanx. 

In the adult hand, as a rule, there are 
five sesamoids. Two of these lie at the 
metacarpophalangeal j joint of the thumb in 
the tendinous insertion of the flexor pollicis 
brevis and the adductor pollicis. They are 
blended with the palmar ligament of the 
joint, and articulate with the palmar sur- 
face of the metacarpal bone. One sesamoid 
may be present at the interphalangeal Joint 
of the thumb and two others at the meta- 
carpophalangeal Joints of the index and 
little fingers respectively. Sometimes not 
all five are present, and occasionally there 
are extra sesamoid bones in both the meta- 
carpophalangeal and interphalangeal joints. 

Lapidus?’ believes that, in the feet, ses- 
amoids may occur in the lumbrical, and 
rarely in the interosseus tendons at the 
joint surfaces over which they act, an ob- 
servation with which I concur, having 
noted several cases both in hands and feet 
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which appeared to be in this anatomical 
location. 

In the foot two sesamoid bones are al- 
most constantly present at the metatar- 
sophalangeal joint of the great toe. Each 
is enclosed by the corresponding tendon of 
the flexor hallucis brevis and the articular 
capsule, and articulates with and rests 
under the metatarsal head of the great toe, 
the cartilage of the latter being prolonged 
proximally for that purpose. The sesa- 
moids are separated from each other by the 
tendon of the flexor hallucis longus. Be- 
tween the sesamoids and the skin there 1s, 
normally, only the thick fibrous pad of the 
“ball” of the foot, through which the two 
small bones may occasionally be palpated. 
Not infrequently a bursa is interposed be- 
tween the sesamoid and the skin. Other 
sesamoids occur at the other metatarso- 
phalangeal joints, the interphalangeal joints 
and, occasionally, in the lumbricals and 
interossei. These will be discussed in greater 
detail in a later section. 

The sesamoid and supernumerary bones 
of the carpus, tarsus and limbs are outside 
the scope of this presentation but Bizarro,’ 
Dwight and Holland,’ Burman and 
Lapidus, and others, give excellent ac- 
counts of these interesting structures. 

Lapidus!® examined 320 extremities of 
various mammals in the New York Mu- 
seum of Natural History; 56 fossils, 192 
primates and 72 other mammals with 
special reference to the sesamoids. Two 
sesamoids were found beneath each meta- 
carpal or metatarsal head in almost all 
adult specimens including the 56 extremi- 
ties of the fossil animals. 

It is difficult to give a conclusive reason 
for the existence of the sesamoid structures 
in the human body. Bizarro? in a remark- 
ably complete study reviewed the compara- 
tive anatomophysiology and concluded 
that both phylogeny and function, com- 
bined, appear to be the two causes of sesa- 
moid formation and development. The for- 
mer originates and plants, as it were, the 
seeds for their formation, and the latter, 
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acting daily and with every movement, pro- 
motes the increase of size of these struc- 
tures. 


OSSIFICATION CENTERS 


Ossification of the sesamoids has been 
studied extensively at this institution. The 
late T. Wingate Todd in his Atlas? de- 
scribed beginning ossification of the pollex 
sesamoids at about 12 years 9 months for 
males, and 11 years 9 months for females. 
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Fic. 1. Comparative time order appearance of ossifi- 
cation centers of the hallux sesamoids; showing 
percentage of ossification in males and females by 
years. (Courtesy of C. C. Francis.) 


Todd% observed that there is a minor 
progressive acceleration of female skeletal 
maturation between 6 and 8 years. During 
the period 8 to 9 years the females slow up 
so that the male maturation reaches that of 
the female at about the latter date. At 10 
years, the girls again advance ahead of the 
boys, and shortly after the thirteenth 
birthday are already at the stage reached in 
the boys about the fifteenth birthday .There- 
after, they slow down once more and at 
about 16.5 vears the maturation of the male 
skeleton has finally caught up with the fe- 
male. 

Flory! found that 5o per cent of the girls 
in his series showed beginning ossification 
of the metacarpophalangeal sesamoid of the 
thumb at 11 years, and 5o per cent of the 
boys at 13 years. Francis? gives the cem- 
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parative time order appearance of ossifica- 
tion centers of the pollex and hallux sesa- 
moids as shown in Figures 1 and 2. 
Ossification may occur from multiple 
centers which may, or may not, unite subse- 
quently. Failure of union of these centers is 
believed to give rise to the partite appear- 
ance of these bones in the roentgenogram. 
Baldwin! reported that sesamoids at the 
the thumb appear two years earlier in the 
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Fic. 2. Comparative time order appearance of ossifi- 
cation centers of the pollex sesamoids; showing 
percentage of ossification in males and females by 
years. (Courtesy of C. C. Francis.) 


female than in male hands; from 10-14 
years for girls and 12-16 years for boys. 
Flory’ states that pubertal onset can be 
predicted fairly well by the appearance of 
the sesamoid bone at the distal end of the 
first metacarpal. This sesamoid appears in 
girls’ hands about two years before the 
first menstruation. Buehl and Pyle* work- 
ing in the Brush Foundation found that in 
30 girls the average age of onset of ossifi- 
cation of the pollex sesamoids was Io.1 
years; for 30 boys it was 12.6 years. They 
found that the mean menarche was 12.7 
years for the 30 girls, these findings being 
in agreement with Flory. Rochlin, cited by 
Flory, concluded that sesamoids always ap- 
pear before the sex glands begin their 
secretion in the endocrine system, before 
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Tase II 
PERCENTAGE DISTRIBUTION OF SESAMOID BONES IN THE HAND IN MALES AND FEMALES 
OO Thumb | Thumb Index | Long Long | Ring (OR | Little 
o |] R8 U | IP| R U[|R U ze R U Rou | RU [o 
Males IOO 100 60.5 | 39.8 0.3 0.0 Oo 0.3 1.2 97.6 
Females IOO  I1OO 65.7 | 4l.$- 30,0 O.4 0.4 0.0 2.6 81,3 
TOTALS ^0 onus | IOO 100 | 62.7 | 40.6, 0.2 | 0.2 0.0 "1 0.2 0.2 | 2.1 79.2 


the final hairing, and before the appear- 
ance of menstruation. 


SESAMOIDS OF THE HAND 


It has previously been shown that the 
sesamoid anlagen are more numerous in the 
fetus than the definitive structures in later 
life. We assume that there is originally in 
the human hand a pair of sesamoids at 
each metacarpophalangeal joint, although 
not all have been observed in a single 
instance. In 299 male and 230 female hands 
the results in Table 1 were obtained, with 
each sesamoid anatomically designated 
radial or ulnar for convenience. 

From the findings given in Table 1, it is 
apparent that the sesamoids in the female 
hands are slightly more prevalent, but there 
is no significant difference. Kassatkin's'^ 
figures are in general agreement, with the 
incidence of the sesamoids of the females 
about Io per cent higher in the index and 
little fingers. 

(a) Thumb. In the reported series all 
radial and ulnar sesamoids or 100 per cent 
were found. Pfitzner? reported 99.9 per cent 
for the radial and roo per cent for the ulnar. 


Bizarro? found that in 112 cases the meta- 
carpophalangeal sesamoids of the thumb 
were missing in 2 instances, a percentage of 
98.2. Kassatkin'5 in 1,096 hands studied, 
either by dissection or roentgenography, re- 
ported their presence as 100 per cent. 

'The sesamoids of the thumb may show 
bipartition. Pfitzner found this 3 times. 
Inge and Ferguson"! studied 200 hands, and 
reported bipartition of the radial or ulnar 
sesamoid in 6 per cent of cases. They believe 
that, because these bones are not well seen 
in routine roentgenograms, the incidence is 
greater. In the 529 hands of this series, only 
2 cases showed possible partition. Bizarro? 
was unable to find any evidence of bipar- 
tition of the pollex sesamoids. 

In this series 62.7 per cent of cases had a 
sesamoid bone present at the interpha- 
langeal joint of the thumb. This is in agree- 
ment with other authors. Pfitzner found 
that the interphalangeal sesamoid was 
rarely bipartite. Bizarro found a double in- 
terphalangeal sesamoid in one case, and I 
observed this in one case in the 529 hands 
reviewed. 

In Table i11 the comparative findings of 


TABLE III 


PERCENTAGE DISTRIBUTION OF SESAMOID BONES IN THE HAND AS REPORTED BY THESE AUTHORS 








| Thumb | Thumb | Index | Long | Ring | Little 
| R vu | P |R U|R U|R UJ|R U 
Pfitzner? 99.9 100 72.9 47.8 Oi GO 0.0 66 Gl 2.3 82.4 
Fawcett’ 100 100 68.5 £56.92 oO 0.0 Öğ 0.0 0.0 6,0 471.0 
Bizarro? 98.2 98.2 22.5 64.2 0.0 > dau Qo 7.1 0.0 44.6 
B 453 aq o wd 0.0 Og 4.9 77.00 


Kassatkin!5 | 100 100 m-76 .3 iP 
5 
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TaBLe IV 
PERCENTAGE ARRANGEMENTS OF SESAMOID COMBINATIONS OF THE HAND IN 529 CASES 
| Thumb | Thumb | Index | Long | Ring | Little 
|} o Per Cent 
[R U| P |R u|R u|R U|R v 
I ok * * E * 26.1 
2 * * * * 24.4 
3 * * * 16.4 
4 * * * * 9.6 
5 * * 9.6 
6 m j - 8.1 
7 * * * L 3 * * 1.5 
8 x * * K I.I 
9 * * * 0.9 
IO x aK x * * 0.2 
II X * * * * K 0.2 
12 x * * * * 0.2 
13 * * * * * * * 0.2 
14 * * * * * * 0.2 
I6 * * * * 0.2 
16 x * Xk X * K 0.2 
17 * * * * ii 
18 * - - - 6.2 
I9 * x* * * * 0.2 
20 j - . 2 0.2 





other authors in the literature are given in 
relation to the reported series. 

The percentage combinations that the 
sesamoids most often assumed, in de- 
scending order of frequency are given in 
Table rv. 

Worthy of but brief mention are those 
instances of small sesamoids that appeared 
in the index, long and little fingers respec- 
tively in which the lumbrical or interosseus 
tendons appeared to be the site of attach- 
ment. In these locations these small sesa- 
moids appeared at the distal margin of the 
metacarpophangeal joint, just proximal to 


the base of the proximal phalanx in the 
area of the tendinous attachments of these 
muscles. 

In a few cases, small osteosclerotic areas 
appeared in the anteroposterior view of 
heads of metacarpals and phalanges. Care- 
ful inspection of the lateral view showed 
them not to be sesamoids, but intracortical 
condensations. The reason for their appear- 
ance is unknown. 

With the exception of the sesamoid associ- 
ated with the interphalangeal joint of the 
thumb, the interphalangeal joints rarely 
have sesamoid structures. 


TABLE V 


PERCENTAGE DISTRIBUTION OF SESAMOID BONES IN THE FOOT 

















| Hallux | Hallux | and Toe | 3rd Toe | 4th Toe sth Toe 

| T Fj|rmPj|rT Fj|rT F |T F | T F 
Males 99.7 TOO 14.3 2,1 O.O 0.3 0.0 0.7 0.0 9.8 o. 
Females 100 100 25 0 1.8 0.0 0.0 0.0 0.4 0.0 3.1 0.0 
TOTALS | 99.8 100 | I9.O | 2.0 0.0 | 0.2 0.0 | 0.6 0.0 | 8.6 O.4 
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TABLE VI 


PERCENTAGE DISTRIBUTION OF SESAMOID BONES IN THE FOOT AS REPORTED BY THESE AUTHORS 











| Hallux | Hallux | 2nd Toe | 3rd Toe | 4th Toe | sth Toe 
| y: 35 ge F|T F | TF 
Burman and 
Lapidus? 100 100 iu 0.0 0,7 0.0 16.3 2.9 
Pfitzner? 100 100 50.6 0.0 0.0 o. 6.2 AM: 
Bizarro? 100 100 5.0 0.0 2.0 0.0 10.0 0.0 
Kassatkin!$ 100 IOO |m-$53.3 0.0 L.4 0.6 2.2. 10.1 
Í-57.8 











SESAMOIDS OF THE FEET 


The embryology and anatomy of the ses- 
amoids of the great toe has previously been 
discussed. The comparative time order 
appearance of ossification centers in the 
sesamoids of the flexor hallucis brevis as 
given by Francis? is shown in Figure 2. - 

In 286 male and 224 female feet, the 
results in Table v were obtained, with each 
sesamoid anatomically designated tibial or 
fibular for convenience. 

These figures are in general agreement 
with those of other authors, with the 
exception of the interphalangeal sesamoid 
of the hallux. This may be due to the 
fact that the roentgenograms reviewed 
were sometimes inadequate for an accurate 
evaluation of the phalangeal structures. In 


Table vi the comparative findings of other 
authors in the literature are given in rela- 
tion to the reported series. 

Kassatkin" reported the observation of 5 
cases in which there were sesamoids be- 
neath each metatarsal head; a maximum of 
8 in one case, distributed as follows: two 
beneath the heads of the first, fourth and 
fifth toes, and one on the medial or tibial 
side of the second and third toes. Other 
authors including Lapidus!’ and Patterson? 
report cases showing the presence of the 
rarer sesamoid bones. Interphalangeal sesa- 
moids have been reported by Bizarro and 
Pfitzner, but their incidence is rare. 

The percentage combinations that the 
sesamolds most often assumed, in descend- 
ing order of frequency, are given in Table 
VII. 


Tase VII 


PERCENTAGE ARRANGEMENTS OF SESAMOID COMBINATIONS OF THE FOOT IN 5IO CASES 








| Hallux | 2nd | d | ath | sth | Hallux 
ee Á—— —— es — NE Per Cent 
T F|T F|T F|T F|T F| P 
I * * 72.2 
2 * * * 17,1 
3 * * * 5.9 
4 * * * * 1.6 
c * * * * 0.8 
6 * * x * 0.6 
7 » + 0.6 
g * * * O.4 
9 * EH * 0.2 
10 o= - O.2 
II * * * 0.2 
I2 à * * 0.2 
Ax * K 5.2 


— 
Go 
x * 
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Congenital absence of the hallux sesa- 
moids is extremely rare. In reviewing the 
literature only 3 cases of congenital ab- 
sence of the tibial sesamoid bone of the 
great toe have been reported. Inge! reports 
2 cases, and Lapidus!’ one. One case in this 
series of 510 feet showed congenital ab- 
sence of the tibial sesamoid bone. This un- 
usual anomaly is evidently the fourth such 
case to be reported and is illustrated in 
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ba Ri ^ 
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i oe 





Fic. 4. (SS 1919) White male, aged eighteen years 
& 19, y ^b £ ; , 
eight months. Bipartition of tibial sesamoid. 





Fic. 3. (SS 2208) White male, aged twenty-two 
years, eleven months. Congenital absence of tibial 
sesamoid of the left great toe. 


Figure 3. Unfortunately the roentgeno- 
gram of the opposite foot was absent. 

In 7 instances, in the $10 feet reviewed, 
there were sesamoids at the tibial side of 
the fifth toe, and these appeared to be 
situated in the intrinsic musculature. This 
view is supported by Lapidus.!* In 8 cases, 
there was present a small accessory sesa- 


Hic. 5. (SS 351gE) White male, aged eighteen years, 


eleven months. Bipartition of fibular sesamoid. 





Fic. 6. (SS 849) White female, aged eighteen years, 
ten months. Bipartition of tibial and fibular sesa- 
moids. 
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Fic. 8. (SS 4118B) White male, aged fourteen years. 
Bipartition of tibial sesamoid. 


moid at the medial margin of the hallux 
interphalangeal joint. This was associated 
with a regular middle sesamoid in 3 cases 
and appeared alone in 5 instances. 


BIPARTITION OF SESAMOIDS 


Because the anatomical location of the 
metatarsal sesamoid bones of the great toe 
renders them particularly liable to trauma, 
it is especially important that bipartition 
of the sesamoids be recognized. This is of 
medicolegal interest, and occasionally is the 
basis for compensation claims. It has been 
shown by various authors that partition of 
both the tibial and fibular sesamoids does 
occur. Examples of bipartition of the medial 
or tibial sesamoid is shown in Figure 4, the 
fibular in Figure 5, and of both in Figures 6 


and 7. 


Fic. 7. (SS 2210) White male, aged twenty-one years, 
eleven months. Bipartition of tibial and fibular 
gesamoids. 
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Fic. 10. (SS 4118D) White male, aged sixteen years. 
Beginning fusion of partite centers. 


Lapidus? demonstrated bipartition of 
the second toe tibial sesamoid bilaterally, 
and bipartition of the left third toe sesa- 
moid. Undoubtedly others do occur. 

During growth an ossicle usually ap- 
pears simultaneously in each tendon. Oc- 
casionally ossification in one tendon may 
precede that in the other, and when this 
occurs the fibular usually ossifies first. In 
100 boys at 15 years, Francis? found a 
double sesamoid in 26 of the tibial sesa- 
moids, and 7 in the fibular. One boy showed 
a double sesamoid in each position. Of 9o 
girls in the 15 year age group, 27 showed 
division of the tibial sesamoid and only one 
of the fibular sesamoid. 

Ossification may occur from multiple 
centers which may, or may not, unite sub- 
sequently. Several authors refer to failure 





Fic. 9. (SS 4118C) White male, aged fifteen years. 
Growth of sesamoids with bipartition still pres- 
ent. 





Fic. 11. (SS 4118E) White male, aged seventeen 
years. Advance of fusion of partite centers. 





Fic. 12. (SS 4118F) White male, aged eighteen years. 
Fusion nearly complete and partition is no longer 
present. 


TABLE VIII 


FROM INGE AND FERGUSON, SHOWING THE DECREASE 
OF BIPARTITE SESAMOIDS AS AGE INCREASES, AND 
THE INCREASE OF FUSED CENTERS 
AS AGE INCREASES 








Feet 
No. of Showing 
No. of No. of : Feet Sesamoid 
Age ee Feet Showing Developed 
i Examined Divided in Two 
Sesamoids Parts 
Now 
United 
IO 45 gO 18 O 
I$ 49 98 21 8 
20 45 gO 14 12 
25 4I 82 8 8 
30 £1 102 9 32 
35 50 100 IO 40 
40 44 88 8 48 
45 36 72 4 12 
50 33 66 4 28 
55 24 49 4 O 
60+ Ij 30 I 28 
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of union of these multiple centers as con- 
genital division. Bipartition, tripartition 
and quadripartition are probably better 
descriptive terms and are anatomically more 
accurate. That this is a failure of fusion 1s 
shown by the serial roentgenograms (Fig. 8 
to 12) taken from the files of the Brush 
Foundation. It is apparent that ossification 
developed from two centers in the tibial 
sesamoid of the great toe, and, whereas 
bipartition can be demonstrated at 14 
years, it is impossible to make that diag- 
nosis at 18 years as fusion of the two centers 
has taken place. 

Supporters of this contention are Inge 
and Ferguson" who showed that the inci- 
dence of bipartition of the hallux sesa- 
moids decreased as age increased. This is 
shown in Table vu taken from those 
authors. 

In this series of 510 feet the incidence of 
bipartite sesamoids was carefully noted. 
Partitions of more than two centers have 
been included in the following figures. 
There is no statistical significant differ- 
ence in the two sexes and this 1s shown in 
Table ix. 


These figures are in general agreement 


TABLE IX 


PERCENTAGE OF PARTITE SESAMOIDS 
OF THE FEET AS TO SEX 








Hallux Sesamoids 














Tibial Fibular 
286 males 13.6 2.8 
224 females 17.9 1.8 
TOTALS 15.56 2.4 
TABLE X 


PERCENTAGE OF PARTITE SESAMOIDS AS 
GIVEN BY THESE AUTHORS 




















Hallux Sesamoids 





Author Tibial Fibular 
Kewenter!? 30.6 B 
Bizarro? 5.0 0.0 
Burman and Lapidus? 3.2 o.6 
Powers? 13.0 I.O 
Francis? 27.8 4.2 
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with other authors whose incidence of par- 
tite sesamoids is shown in Table x. 
Kewenter," in an excellent monograph, 
discusses the sesamoids of the big toe in 800 
cases. He found no partition in 66.1 per 
cent of his cases; 268 cases, or 33.3 per cent, 
showed one division only. Of the 268 cases, 
146, or 18.25 per cent, were bipartite. In 
122 cases there were two or more unilateral 
separations. There was bilateral division of 
the medial sesamoid in 13.5 per cent of cases. 
There was division of the fibular sesamoid 


| 2 3 4 5 6 









MEDIAL 





*e Sete 


INCOMPLETE FUSION 





2 3 4 
LATERAL 


Fic. 13. (Redrawn from Kewenter.) Normal sesa- 
moids of the great toe in descending order of fre- 
quency of appearance. 





in 1.3 per cent of cases. This series is of 
the left foot alone and comparison with 
Kewenter cannot be made. Two of these 
cases showed bipartition of both the tibial 
and fibular sesamoids. They are shown in 
Figures 6 and 7. 

The diagrams (Fig. 13 and 14) taken 
from Kewenter's monograph!” show the 
appearance of normal and partite sesa- 
moids of the most common forms in de- 
cending frequency of appearance. 


SURGICAL CONSIDERATIONS 


The surgical importance of the sesa- 
moids has been emphasized by Bizarro,’ 
Lapidus, Inge and Ferguson Gottlieb," 
Sinberg,” Scott," and others. Fracture of 
the great toe sesamoids is not common, and 
that of the thumb is rare. 

The tibial sesamoid is more frequently 
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the site of fracture than the fibular, due 
to the anatomical location of the tibial 
directly beneath the head of the first 
metatarsal. The fibular lies to the side and 
is partially protected, although several 
cases of fracture of the fibular sesamoid 
have been reported by Bizarro? and others. 
Sinberg? reported a fracture of a sesa- 
moid of the thumb in a nurse, with sub- 
sequent healing adequately demonstrated 
roentgenographically. Since fractures of 
the pollex sesamoids are extremely rare the 
remainder of this discussion will be related 
to the injury of the hallux sesamoids, al- 
though the general considerations can be 
readily applied to the pollex sesamoids. 


Fic. 14. (Redrawn from Kewenter.") Showing de- 
velopmental variations of the partite sesamoids of 
the great toe in descending order of frequency of 
appearance. 


Fracture of the sesamoids is usually the 
result of direct trauma, although a few 
cases appear to be due to indirect trauma. 
There may be associated fractures of the 
surrounding bones of the foot, especially of 
the metatarsals and phalanges 1f a crushing 
type of injury 1s encountered. 

'The differential diagnosis between frac- 
ture and trauma to partite sesamoids is 
important. Direct trauma to a partite 
sesamoid may result in ecchymosis, tender- 
ness and pain, yet be confined wholly to 
soft tissue injury. Gottlieb" in discussing 
painful sesamoids states that the cause of 
the condition may be due to repeated 
“microtrauma,” rather than a single severe 
injury. He offers as evidence the fact that 
most of his cases were seen in women who 
have worn high-heeled shoes for many years 
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and whose occupation called for prolonged 
walking or standing. 

Powers? believes that, due to the ana- 
tomical location of the sesamoids and their 
developmental variations, they are fre- 
quently the seat of local pain and tender- 
ness following injuries elsewhere in the foot. 

In all suspicious injuries, roentgeno- 
grams should be made. They should be 
taken with the toe in marked dorsiflexion, 
the rays being in the frontal plane. Both 
feet should be examined as developmental 
variations are frequently bilateral. 

The criteria for fracture of the sesamoids 
are as follows: 

I. Irregular and unequal separation of 
the affected sesamoid with the fragments 
possibly being serrate. 

2. Evidence or attempt at healing by the 
formation of callus in subsequent roentgen- 
ograms. 

3. Absence of similar findings in the 
roentgenograms taken of the opposite side. 

4. If operative removal has been done, 
gross and microscopic pathological evidence 
of fracture. 


SUMMARY AND CONCLUSIONS 


1. A historical, embryological and ana- 
tomical survey of the sesamoids of the 
hands and feet has been presented. 

2. Ossification of the sesamoids of the 
hands and feet has been reviewed and the 
two year developmental lag of the male 
has been stressed. 

3. The sesamoid structures in 529 adult 
hands and in £10 adult feet have been 
analyzed with regard to sex distribution; 
findings of negligible difference have been 
presented. 

4. Partition of the sesamoids has been 
discussed and evidence for fusion of mul- 
tiple centers has been shown. 

5. A case of congenital absence of the 
left tibial sesamoid of the great toe is 
given. 

6. Differential diagnosis between frac- 
ture and partition of the sesamoids is 
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emphasized and criteria for fracture are 
established. 


The author acknowledges with pleasure the as- 
sistance of Dr. Carl C. Francis in the preparation of 
this manuscript. 


Brush Foundation 
2109 Adelbert Road 
Cleveland 6, Ohio 
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OCCUPATIONAL CALCAREOUS PERITENDINITIS 
OF THE FEET 
A CASE REPORT 
By CLARK F. MILLER, M.D. 


Department of Roentgenology, Newton-Wellesley Hospital 
NEWTON LOWER FALLS, MASSACHUSETTS 


p e purpose of this paper is to present 
an unusual case of calcareous periten- 
dinitis of the peroneal tendons of both 
feet. An attempt will be made to evaluate 
the findings in the light of the patient's 
Occupation. 

It is believed that no similar case has 
been previously reported in the literature. 
Roberts,’ reporting 50 cases of bursitis of 
the foot in 1929, mentions only the head 
and base of the fifth metatarsal as sites for 
the formation of adventitious bursae on the 
outer aspect of the foot. However, such 
bursae may conceivably occur at any point 
along the outer aspect of the foot where 


pressure and friction are constantly applied. 
Inflammatory and degenerative changes 
may lead eventually to the deposition of 
calcium salts in the wall of the bursa, in the 
adjoining tendon sheath, or in the tendon 
itself—the pathological mechanism being 
similar to that so commonly seen in the 
bursae and tendon cuff of the shoulder.? 


CASE REPORT 


G. G., male, white, aged thirty, house-painter, 
awoke on the morning of December 1, 1946, 
with pain over the outer aspect of his left foot. 
The pain rapidly became quite severe, and he 
consulted his doctor, who sent him to the 





Fic. 1. Left foot, showing the original appearance of the calcification on the lateral aspect 
of the calcaneocuboid articulation. 
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Newton-Wellesley Hospital for a roentgen ex- 
amination of his left foot (Fig. I), which re- 
vealed a fragmented calcific deposit just lateral 
to the calcaneocuboid articulation. This un- 
usual finding prompted examination of the 
other foot, which showed an almost identica 
calcified mass (Fig. 2). The patient was unable 
to bear any weight on his left foot, and the 
involved area was hot and swollen. His doctor 
strapped his foot and prescribed rest, and the 
pain and swelling subsided somewhat. A week 
later, however, the same symptoms appeared 
with greater severity in the other foot, and he 
was admitted to the Cushing Veterans Ad- 
ministration Hospital. 

The general physical examination was es- 
sentially negative. The temperature, pulse and 
respiration were normal. In the right foot there 
was extreme tenderness over the lateral aspect 
of the cuboid. The skin was red and the tissues 
slightly edematous. In the left foot, definite 
point tenderness was elicited over the lateral 
aspect of the cuboid. The laboratory findings 
were normal, with the exception of the sedi- 
mentation rate, which was raised to 29 mm. 





lic. 3. Appearance of the calcified deposits four 
weeks following operation on the right foot. The 
calcification is seen to follow the course of the 
peroneal tendon sheath; this is particularly evident 
in the left foot. 
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(normal 8-10 mm., Wintrobe); this returned 
to normal in a week. 

On December 19, under local anesthesia, 
a No. 21 gauge needle was passed into the 
sheath of the peroneus longus and brevis over 
the calcaneocuboid articulation of the right 
foot. The sheath was infiltrated with novocaine, 
and the needle was then passed beneath the 
sheath toward the cuboid. In this area a grating 
sensation was transmitted from the tip of the 
needle. Two or three drops of material, white in 
color and of the consistency of toothpaste, were 
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again at the Newton-Wellesley Hospital in 
August, 1947. Roentgen examination at this 
time showed only a few tiny flecks of residual 
calcification near both cuboids (Fig. 4). The 
anterior surfaces of the tibiae showed no essen- 
tial variation from the normal. (This latter 
examination was made at the suggestion of Dr. 
Merrill C. Sosman, who has noted proliferative 
changes in the periosteum of the anterior sur- 
faces of the tibiae in house-painters, due to the 
pressure of the lower legs against the ladder 
rung.) 





Fic. 4. Eight months later the calcification is barely visible as a few tiny flecks near each cuboid. 


obtained from this area, which was then ap- 
proached with needles of varying gauge. No 
successful irrigation was carried out, and no 
further material could be obtained. Culture 
of the aspirated material produced no growth 
in seventy-two hours. 

Two weeks later the patient was asympto- 
matic except for slight tenderness over the 
lateral aspects of both feet in the region of the 
cuboids. Roentgen examination about this time 
showed that the calcification was distributed 
along the course of the peroneal tendon sheath 
on both sides, though there was a marked re- 
duction in the total amount present, particu- 
larly in the right foot (Fig. 3). 

The patient was discharged six weeks after 
admission, apparently cured. He was seen 


The occupational aspects of this condition 
were closely investigated by careful questioning 
of the patient. For nine years of his life, from 
1935 to 1944, he had spent an average of at least 
four hours a day on ladders of the long narrow- 
runged type. From 1944 till his discharge from 
the Army in March, 1946, he had not been 
engaged in this type of work. Between March, 
1946, and the onset of his illness his jobs had 
involved ladder-climbing on only two occasions, 
the last being just two days prior to the acute 
episode. On that day he had spent eight hours 
working on a ladder. At no time in the past had 
he ever experienced pain of a similar nature 
in his feet. 

The patient was asked to simulate his ac- 
customed stance while working on a ladder, 
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using as a convenient model the side-bar be- 
tween the legs of a chair. It was found that, as 
he braced himself against the legs of the caair, 
the point of pressure corresponded exactly to 
the original areas of tenderness and calciáca- 
tion. 

The patient has had no recurrence up to this 
date, and has pursued his work in a normal 
manner—though he has been careful to ref-ain 
from working on ladders. 


DISCUSSION 


Anatomy (Fig. 5). The tendons of -he 
peroneus longus and brevis muscles are in- 









fa 


Fic. 5. A tracing made from Figure : 


vested by a common synovial sheath which 
begins at the back of the external malleolus 
and divides as 1t approaches the peroneal 
tubercle of the calcaneum. The upper por- 
tion Is prolonged on the peroneus brevis 
tendon almost to its insertion at the base 
of the fifth metatarsal; the lower portion 
ensheaths the peroneus longus (with or 
without interruption at the lateral side of 
the foot) across the sole of the foot to its 
insertion in the first cuneiform and base of 
the first metatarsal.! These tendons are the 
chief evertors, and the tendon of the pero- 
neus longus moreover forms a most impor- 
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tant sling in the middle of the arch of the 
foot. 

When standing on the rung of a ladder, 
the average person automatically balances 
himself by bracing his feet against the sides 
of the ladder, so that the point of pressure 
on the lateral aspect of the foot coincides 
with the cuboid tuberosity over which the 
peroneal tendons pass. The tendons are 
thus pressed closely up against a bony 
prominence during the very time that they 
are being stretched by the synergic action 
of the peroneal muscles, which are, in 






tin 








to show the relation of the calcification 
to the peroneal tendon sheath. 


conjunction with the invertors of the foot, 
operating to maintain a constant balance. 
It is believed that this unusual occurrence 
of pressure by two unyielding surfaces on a 
tendon relatively immobilized by its func- 
tional tautness offers a reasonable explana- 
tion for the development of the condition 
described in this paper. It must be assumed 
that bruising and irritation of the soft 
tissues was followed in the course of time 
by a localized degeneration and the dep- 
osition of calcium salts. The tendons and 
tendon sheaths have a lining membrane 
similar to the synovial membrane of joints 
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and bursae, and it is well known that post- 
traumatic degeneration of this specialized 
tissue is frequently followed by calcifica- 
tion in the subsynovial tissue strata. 

From an anatomical point of view, it 
must be admitted that there are three 
areas where the calcification may have oc- 
curred in this particular case: in the ten- 
don itself, in the tendon sheath, or in the 
wall of an adventitious bursa formed be- 
tween the tendon sheath and the cuboid. 
The course of the calcification as seen in 
Figure 3 tends to rule out the last possi- 
bility, but the exact anatomical location 
must remain a controversial point in the 
light of our present meager evidence. 

The most logical sequence of events, in 
the light of the patient's history, can prob- 
ably be reconstructed as follows: Repeated 
slight trauma over a period of several years 
led to the calcification seen at the time of 
the first examination. It is likely that the 
sudden new injury was the causative factor 
in producing the acute inflammatory re- 
sponse which occurred in the areas where 
the large calcium deposits had been lying, 
relatively quiescent, for several years. Fur- 
ther discussion of this interesting problem 
is beyond the present scope of this paper. 
An investigation is now being carried on 
among a large group of individuals whose 
occupation necessitates work of the same 
nature as that engaged in by the patient in 
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this case history. These findings will be re- 
ported at a later date. 


SUMMARY 


(1) An unusual case of calcareous peri- 
tendinitis of the peroneal tendons of both 
feet is presented. 

(2) It is suggested that this is an occupa- 
tional disease which has not been previ- 
ously reported as such, and which may 
possibly occur more frequently than is real- 
ized in house-painters and in those who 
spend a great deal of their time on narrow- 


runged ladders. 
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KAPOSI'S SARCOMA 
REPORT OF TWO CASES* 
By WILLIAM H. BOONE, M D., and EMIL A. KRATZMAN, M.D. 


NEW YORK, NEW YORK 


| aient: sarcoma,or multiple idiopathic 
hemorrhagic sarcoma, is an unusual 
disease among adults in America. Two 
cases are presented that represent the accte 
fulminating and the chronic aspects of tre 
disease. 


REPORT OF CASES 


Case 1. F. McG., an American born white 
male, aged fifty-eight, with a twelve year his- 
tory of skin lesions. 

The disease began seven years prior to tae 
first admission, August 3, 1942, when a smell 
red area developed on the nose. Since, similar 
lesions have appeared on the right foot and let 
ankle. On examination there were numerous 
papillary growths, dark in color, with other 
areas of blue demarcation. 

The patient was referred to the X-ray The-- 
apy Department for treatment of the lesions ef 
the medial surface of the right foot, the let 
ankle, lower left leg and a developing lesion cf 
the sole of the right foot. Over a two monta 
period he received 3,840 r to the lesions of the 
right foot and 3,200 r to those of the left ankle. 
Additional therapy was given to the sole of the 
right foot and to the original right foot area an 1 
a recurrence at the base of the fourth right toc. 
A total of 12,000 r, measured in air, was givea 
to the lesions of the feet and ankles with a poer 
response to the irradiation. 

In June, 1943, the patient was again ad- 
mitted complaining of swelling in the throa- 
of four to five months' duration which causec 
difficulty in swallowing, and nausea. During the 
past eight years a gradual loss of 17 pounds hac 
occurred. No other symptoms referable to the 
gastrointestinal tract were present. There was 
an additional lesion on the penis just above 
the coronal sulcus. An irregular blue-red mass 
was removed from the anterior surface of the 
uvula. Microscopically, the specimen revealec 
the connective tissue to be infiltrated by a very 
vascular tissue, the cells of which were mainly 
spindle shaped with elongated dark staining 
nuclei. Numerous thick-walled small blood 


vessels were noted with intimal proliferation 
and some ecchymosis into the tissue and under 
the epithelium of the mucosa. Diagnosis: 
Multiple hemorrhagic sarcoma. 

The third admission, May, 1944, was for 
marked swelling of the right leg to the knee and 
secondary infection. After treatment with warm 
saline soaks, elevation of the leg and sulfadia- 
zine by mouth, a mid-thigh guillotine amputa- 





Fic. 1. Case 1. Lesion of the sole of the right foot. 


tion was performed. Microscopically the sec- 
tions revealed a fibroblastic growth in the sub- 
cutaneous tissues with cells of the oat cell 
variety with long thin nuclei and interweaving 
among themselves in a true sarcomatous ar- 
rangement. The tumor was quite vascular and 
in places was almost mesh-like from the number 
of small blood vessels present. Diagnosis: 
Kaposi's sarcoma. 

The last admission, January, 1945, was for 
treatment of a secondarily infected tumor of the 
left third toe. Since the amputation of the right 
leg, the patient had gained 20 pounds in weight 
and had no symptoms referable to the gastro- 
intestinal tract. 

When the patient was last seen in February, 
1947, there were extensive lesions of the left 
ankle and foot, of either arm and one small 
reddened area of the amputation stump. He 
had slowly lost weight but otherwise his condi- 
tion was fairly satisfactory and his hemoglobin 


* From the Department of Radiology, The Roosevelt Hospita, New York, Ne T. 


ATI 





Fic. 2. Case 1. Lesions of the left foot and lower leg. 


and red blood cell count remained within normal 
limits throughout the disease. 


Case 11. G. M., an Italian born, white male, 
aged fifty-seven, with an eight month history 
of the disease. 
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Fic. 3. Case rr. Original lesion of the tonsillar area. 
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In July, 1946, he began to have difficulty in 
swallowing and was seen by several physicians 
who gave him various treatments for a tumor- 
like mass of his throat. One removed a small 
tumor from the tonsillar area which bled con- 
siderably during and after the operation. 

A large sessile tumor was removed from the 
left tonsillar area in November, 1946. Complete 
examination of the throat at that time revealed 





Fic. 4. Case rr. Tumor mass removed from 
the tonsillar area. 


multiple bluish hemorrhagic lesions filling the 
vallecula and the base of the epiglottis. The 
palm of the left hand also had bluish hemor- 
rhagic lesions and the dorsum was edematous. 
It was believed that the swelling of the hand 
was due to a mass in the supraclavicular and 
axillary areas. Large inguinal nodes were pres- 
ent with considerable edema of the feet and 
legs. 

The patient was given roentgen therapy over 
the supraclavicular and axillary areas resulting 
in slight reduction in the size of these nodes 
and improvement in the swelling of the left 
hand. 

Shortly after the completion of the roentgen 
therapy, the patient began to complain of 
nausea and almost constant abdominal pain. 
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He passed several tarry stools. A marked ane- 
mia was present with a hemoglobin of 40 per 
cent. A gastrointestinal series on December 19, 
1946, showed multiple papillary or polypoid 
lesions of the small intestine. 

The patient has continued to have gastro- 
intestinal bleeding and has received six trans- 
fusions during the past two months. The hemo- 
globin has continued to remain about 50 per 
cent. During this period he has received daily 
treatments with varying dosages of mustard 
gas with little or no response. 





Fic. 5. Case 11. Lesions of the palm of the left hand. 


When last seen during the second week in 
February, 1947, the patient's condition had 
rapidly become worse. He continues to have 
gastrointestinal bleeding. Enlargement of the 
liver with the development of ascites had 
occurred. 


This interesting condition was first de- 
scribed by Kaposi in 1872, who found his- 
topathologically a small cell sarcoma. He 
thought it was a general disease because it 
began at the same time on both the hands 
and feet.’ 

'The disease is one of geographic rather 
than racial incidence, chiefly affecting the 
inhabitants of central and southeastern 
Europe. It is common in northern Italy 
Russia, Poland, and “‘is relatively common 
in New York City and other cosmopolitan 
urban centers." !? The highest incidence is in 
the age groups fifty to seventy and is rare 
in children ‘‘less than one percent of the re- 
ported cases occurring under the age of ten 
years."' It is uncommon in Negroes. The 


Kaposi's Sarcoma 





Fic. 6. Case r1. Lesions on the dorsum of 


the left hand. 


condition is about twenty times more com- 
mon in males than females. 

The etiology is unknown. One group be- 
lieves that the condition is a true neoplasm 
and the other that it is an infectious granu- 
loma. Investigations were done by Choisser 
and Ramsey? based on the proposition that 
“if the disease were of infectious origin it 
should be possible to isolate the causative 
organism from the lesions, to cultivate it 
and to transmit the disease to experimental 
animals." These writers came to the con- 
clusion that Kaposi's sarcoma is in all "prob- 
ability a true neoplasm derived from the 
reticulo-endothelial system and 1s best de- 
scribed by the term angio-reticulo-endo- 
thelioma." 

'The disease is usually first manifested by 
skin lesions but cases have been reported in 
which visceral lesions have preceded the 
cutaneous manifestations. The lesion usu- 
ally begins as a reddened macular area on 
an extremity, most commonly the leg or 
foot. As the lesion ages it becomes firm, 
the color gradually becomes bluish and the 
macules develop into varying sized papules. 
These changes are easily understood by a 
comparison of the microscopic appearance 
of the lesion in its various stages. At first 
the parenchyma is infiltrated and com- 
pressed by a new formation consisting of 
new blood vessels and a richly cellular con- 
nective tissue. There is an increase of the 
reticulum as demonstrated by the Biel- 
schowsky stain. The reticulum is closely 
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Fic. 7. Case 11. Roentgenograms made at 
two (4), four (B) and six (C) hours after 
ingestion of a barium meal showing the 
multiple polypoid lesions of the small in- 
testine. 
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associated with new vessels and precedes 
them in invading partially destroyed paren- 
chyma. As the lesion ages the cellular ele- 
ments increase and there is stagnation of 
the blood, and hemorrhage into the sur- 
rounding tissues. The endothelial cells seem 
to change into a fibroblastic type of cell 
and a marked increase of a richly cellular 
tissue with large oval or spindle nuclei re- 
sembling a young connective tissue is seen. 
The acute cases show more malignancy in 
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average duration being between five and 
ten years. Death usually occurs from inter- 
current infection or infiltration of the lungs, 
spleen or liver, but the most common occur- 
rence 1s metastasis to the intestinal mucosa 
with ulceration and hemorrhage. 
Practically all authorities agree that 
roentgen therapy probably gives the best 
results in treatment of the disease, but this 
is palliative. It is the early vascular lesion 
that usually responds to small doses of low 





Fic. 8. Photomicrograph of early stage demonstrating rich vascularity, spindle 
and round cells of the tumor. 


individual cell structure as evidenced by ple- 
omorphism, hyperchromatism, abundance 
of mitotic figures and embryonic cell types. 

Autopsy findings reveal that nearly every 
organ of the body may be involved by the 
disease. Lesions in the muscles, though rare, 
have been reported, particularly in the 
diaphragm and the intercostal muscles. No 
lesions have been found in the substance of 
the brain or spinal cord, but “‘the dura sup- 
posedly has been involved in one reported 
case. s 

Ordinarily the course of Kaposi's sarcoma 
is slow and steadily or intermittently prc- 
gressive. Old lesions often undergo spon- 
taneous involution. The extent is from 
eight months to twenty-five years with the 


voltage roentgen therapy, while the later 
type of lesion is much more resistant to 
treatment. Most of the lesions can be made 
to disappear with moderately heavy radi- 
ation dosage. However, if the patient is 
young, with a life expectancy of ten to fif- 
teen years, irradiation has not proved to be 
a very satisfactory method for control of the 
disease. 

The use of radium and radon therapy is 
not satisfactory because of the numerous 
lesions and the large areas that have to be 
treated. 

Arsenic has been used either alone or in 
conjunction with roentgen therapy. It has 
been administered chiefly by mouth as 
Fowler’s solution, but has been given 
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Fic. 9. Photomicrograph of late stage lesion in the dermis revealing compact 
arrangement of spindle cells and decreased vascularity. 


parenterally as well. When used, the treat- 
ment should be intensive. 

Other methods of treatment which are 
seldom used are surgery, electrodesiccation 
and electrocoagulation. Modified mustard 
gas and the nitrogen mustards are relatively 
new and their effects have not been proved. 

Forman® reported a case that showed 
spontaneous healing. 

MacKee and Cipollaro’ believe “that 
recurrence, sooner or later, is the rule, and 
that, while the treatment agent causes in- 
volution of the eruption to which it is ap- 
pled, it has little or no influence on the 
etiology of the disease and it does not pre- 
vent the development of new lesions in 
various parts of the body." 


Roosevelt Hospital 
sgth St. and gth Ave. 
New York 19, N. Y. 
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RADIUM THERAPY FOR CARCINOMA OF 
BARTHOLIN'S GLANDS* 


By HARRY H. BOWING, M.D., ROBERT E. FRICKE, M.D. 
Section on Therapeut Radiology, Mayo Clinic 
and 
THOMAS J. KENNEDY, M.D. 
Fellow 1n Radiolegy, Mayo Foundation 


ROCHESTER, MINNESOTA 


Ceo of Bartholin’s glands 
(greater vestibular glands) is rare and a 
poor prognosis is justified should the cap- 
sule be perforated by the malignant process. 
The purpose of this paper is twofold: to 
note the cases of carcinoma of Bartholin’s 
gland represented in the surgical records 
of the Mayo Clinic, and to record that Ju- 
dicious radium therapy and roentgen ther- 
apy, either or both, are indicated as cura 
tive procedures, even after local recurrence 
and clinical metastasis. 

Between January, 1910 and December 
31, 1947 inclusive, approximately 700 be- 
nign lesions of Bartholin's glands were 
surgically treated and microscopically stud- 
ied at the Mayo Clinic: this number in- 
cluded cysts, abscesses and chronic inflam- 
matory conditions. During the same perioc, 
7 primary malignant growths of this gland 
were found, or an incidence of I per cent 
of all lesions of Bartholin’s glands for whica 
operation was performed, which compares 
closely with the 1.1 per cent quoted by the 
New York Post-Graduate Hospital group.* 

Rabson and Meeker quoted Lynch and 
Maxwell concerning the general frequency 
of carcinoma of Bartholin’s glands: “ths 
tumor is undoubtedly rare, yet the literature 
does not properly express the frequency, 
since vulval growths are usually seen by the 
men in general practice who do not report 
them and who may be content merely wita 
their removal." It is realized that in a case 
of squamous-cell carcinoma of Bartholin’s 
gland in which the vulva is infiltrated and 
the condition has been neglected, the origia 
of the malignancy cannot be stated. Vulval 


malignancy is not uncommon.’ Moore 
stated that it ranks third among neo- 
plasms of the female genitalia. It may in- 
volve Bartholin’s gland by direct exten- 
sion. This eventuality needs to be excluded 
when referring to true carcinoma of Bar- 
tholin’s gland. 

Spencer listed 13 cases from the world 
literature, and reported 1 additional case. 
Falls listed 16 cases from the world litera- 
ture, and stated that the first report by 
a resident of the United States of a case 
which occurred in that country appeared in 
Kelly’s "Operative Gynecology" of 1907, 
page 253. Falls added a report of 1 case. 
Rabinovitch estimated the world literature 
to contain reports of 40 cases and added a 
report of 1 case. Harer found reports of 
30 cases, some of which he considered 
doubtful. Lyle found reports of 36 cases, 11 
from the United States, and reported 1 ad- 
ditional case. Rabson amd Meeker found 
reports of 56 cases and added 2. Simen- 
dinger listed 38 cases from the world litera- 
ture and added a report of I case. Taussig 
mentioned 9 cases of carcinoma of Bartho- 
lin's glands among 155 cases of vulval car- 
cinoma, but gave no detail specifically con- 
cerning these cases. Pund and Cole added 
a report of 1 case. Boughton estimated that 
the world literature contains about 75 re- 
ports of cases, many of which were pub- 
lished with insufficient data. She added a re- 
port of 1 case. Hynes reported 1 case. Le- 
Doux stated that 2 cases are on record at 
Hotel Dieu, New Orleans, and added a re- 
port of 1 case which he had observed in 
twenty-five years of experience. Crossen 


* Abridgment of paper presented at the Thirtieth Annual Me-ting of the American Radium Society, Chicago, Ill., June 20-22, 1948. 
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stated that 88 cases have been reported in 
the world literature. He reported 1 addi- 
tional case. 

We can therefore estimate from available 
world literature that between 50 and go 
cases of carcinoma of Bartholin’s glands 
have been reported, including recent re- 
ports from the foreign literature.!2.6.21.25,34 
The number varies according to the rigidity 
of the criteria which one chooses to apply 
to the cases. 

The normal embryology and histology of 
Bartholin’s glands are perceptible in the 
female embryo of nine weeks. The glands 
appear as paired, solid, epithelial out- 
growths from the vestibular epithelium of 
the urogenital sinus.?.15.25 

In the female adult each gland measures 
2 by 13 mm. The glands lie on the urogeni- 
tal diaphragm in the paravaginal tissue, 
surrounded by the vascular vestibular bulb, 
being separated from the vagina by the 
bundles of the vaginal sphincter and part of 
the perineal soft tissues. The chief excretory 
duct lies within 1 to 2 mm. of the border 
of the labium minus, with its lumen open- 
ing into the vestibule just below the border 
of the hymen (1 cm. above the fourchet). 
The gland is well encapsulated. Cullen 
described the arrangement of the gland as 
follows: “The entire gland may be likened 
to a bunch of grapes, developed more on 
the one side than on the other. The main 
duct corresponds to the stem; the second- 
ary and terminal ducts to the branches, 
and the lobules represent the individual 
grapes." 

Bartholin’s gland is a mucus-secreting 
gland of tubulo-alveolar character.” The 
normal histologic picture is unique and is 
not simulated by any other glandular struc- 
ture of the labia. The terminal excretory 
ducts are lined with one to several layers of 
cells that are cuboidal to columnar in char- 
ter, and unite into an ampulla lined by 
columnar epithelium. The true excretory 
duct is lined with flattened transitional or 
vestibular squamous epithelium.?5 

As with carcinoma in general, the eti- 
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ology of carcinoma of Bartholin's glands is 
obscure. The role of chronic inflammation, 
previously thought of etiologic importance, 
is probably not noteworthy. More than half 
of the patients whose cases have been re- 
ported have been more than fifty years of 
age; the condition has been reported to 
have afflicted unmarried women, but never 
as yet a virgin.” 

The early diagnosis of malignancy of 
Bartholin's glands is made probably less 
frequently than that of malignancy of any 
other organ of the body.” This would not 
be true if all “‘cysts or abscesses” of this 
gland were made the subject of careful 
pathologic study.* 

Carcinoma of Bartholin's gland is first 
noted as a small, hard, painless, nodular 
swelling lying deep in the posterior portion 
of the labial fat, movable at first but 
months or years later becoming fixed to sur- 
rounding tissue. Then pain develops and 
commonly is referred to the coccyx or rec- 
tum. Because of the associated vulval 
edema, this pain is exaggerated by men- 
struation or coitus. After a variable interval, 
parts of the growth become necrotic and 
semifluctuant and, when overlying skin is 
destroyed, the tumor becomes infected, 
giving rise to a chronically discharging 
sinus. The malignancy tends to invade 
deeply to involve surrounding fat and mus- 
cle, and later the pubic bones. The inguinal 
lymph nodes are enlarged in more than 
£o per cent of cases, either by metastatic 
involvement or secondary to vulval necrosis 
and infection. 

Histopathologically, these tumors have 
features of architectural arrangement and 
cytologic detail in common with the epithe- 
lium of Bartholin's glands and ordinarily 
the growths can be recognized as having 
arisen from that gland.” Because of the 
two different kinds of epithelium found in 
Bartholin’s glands, it is not surprising to 
find here two histopathologically different 
growths: adenocarcinoma (columnar) and 
squamous-cell carcinoma, both analogous 
to neoplasms of the uterine cervix.?” Adeno- 
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carcinomatous types predominate over 
squamous-cell types in the proportion of 
2 cc tO es 

Rabson and Meeker quoted J. H. Henan 
(Ueber die Carcinome der Glandulae Bar- 
tholini, Inaugural Dissertation, Berlin, 
1897) as enumerating four criteria before 
an indisputable diagnosis of primary carci- 
noma of Bartholin's gland can be made: 
(1) typical vulval site, (2) position deep in 
the labium, (3) connection with the duct of 
the gland and (4) presence of intact glandu- 
lar tissue. If, in addition to the above, the 
skin is intact and the malignancy is adeno- 
carcinomatous in type, the greater vestibu- 
lar gland is unquestionably the primary 
site. However, it should be remembered, as 
noted by McDonald and others,??? that 
vulval sweat glands can give origin to 
adenocarcinoma. Other adenomatous struc- 
tures, which rarely present in the vulva, 
and which even more rarely become malig- 
nant, are accessory breast tissue and rem- 
nants of the wolfhan duct system. 

With respect to squamous-cell carci- 
noma, the problem of primary site is not 
readily clarified because the patient may 
neglect examination until the adjacent 
vulva is grossly involved, at which time 
the site of origin is lost. However, in early 
cases the point of origin can be more easily 
ascertained. If, on histopathologic study, 
normal glandular structure lined by colum- 
nar epithelium is seen contiguous to the 
squamous-cell malignant growth, it is as- 
sumed that the origin is the stratihed 
squamous epithelium which normally lines 
the main excretory duct or that the normal 
columnar and transitional cells of the 
deeper portion of the duct system have 
undergone metaplasia to squamous cells, 
such as occurs in the presence of chronic in- 
fection of Bartholin's giands.” 

In differential diagnosis, it 1s necessary 
to consider primary tuberculosis of Bar- 
tholin's glands, of which 3 cases have been 
reported, syphilis, which rarely attacks 
these glands, and sarcoma, which is ex- 
tremely rare in this anatomic region.” In- 
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fection of Bartholin's glands, gonorrhea for 
instance, is usually bilateral and tends to 
regress with treatment. 

In general, the prognosis of malignancy 
of Bartholin's glands is poor, the most im- 
portant factor in the poor prognosis being 
failure to make early diagnosis. Boughton 
expressed the belief that malignancy here is 
curable if excision is done before the capsule 
has been invaded. In most reports of cases, 
the final outcome is not stated. Falls 
quoted Trotta (4rch. di ost. e gin., 1900, 
p. 193) as reporting the only six-year cure 
up to the period of his (Falls) report. 
Lyle mentioned 3 cases of recurrent adeno- 
carcinoma of Bartholin's gland (from Dr. 
W. P. Healy’s files), in all of which opera- 
tion previously had been performed for sup- 
posedly benign lesions, and in all of which 
the patients were well four or five years 
after the most recent operation. Rabson 
and Meeker, after communication with 
Mayo and Barber, and with Lyle, regard- 
ing survival of patients who previously had 
been the subject of report by these latter 
authors, stated that 2 patients were alive 
eleven years after the original operation. 
Rabson and Meeker also noted that the 
longest survival after surgical operation 
which had not been supplemented by radio- 
therapy was three and a half years. Si- 
mendinger stated that of 21 cases concern- 
ing which information on recurrence was 
available, there was no recurrence in I case 
after six vears, in 1 case after four years, in 
& cases after two years, and in 4 cases after 
one year. Taussig noted that 3 patients with 
carcinoma of Bartholin's glands were alive 
five years after treatment. Hynes recorded 
that 1 patient was clinically well three 
and a half years after radical excision with 
cautery. LeDoux's patient who had a 
squamous-cell carcinoma, grade 3, of Bar- 
tholin's gland, had survived seven years, to 
the time of LeDoux's writing, with no recur- 
rence, after radical excision and postopera- 
tive application of radium. 

Lyle expressed the belief that malignant 
growths of Bartholin's glands should be 
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treated as vulval carcinoma; namely, by 
primary wide excision of the vulva, followed 
by secondary dissection of the inguinal and 
femoral lymph nodes. He gave as his opin- 
ion that local and regional irradiation are 
of value. Taussig’s and Folsome's view 
agree with the one just expressed except 
that both of the latter expressed the belief 
that preoperative and postoperative irradi- 
ation are of no value. 

Most authors have set down the belief 
that carcinoma of Bartholin's glands me- 
tastasizes by wav of the lymphatic struc- 
tures as does vulval carcinoma. Taussig 
described the lymphatic drainage from the 
vulva as passing chiefly through the in- 
guinofemoral nodes of both sides, and less 
extensively through the external iliac, ob- 
turator, hypogastric and ureteral lymphat- 
ic chains. Since special study of the lym- 
phatic drainage of Bartholin's glands has not 
been undertaken, Boughton expressed the 
belief that the application of conceptions 
of vulval lymphatic drainage in treatment 
of malignancy of Bartholin's glands is open 
to question, especially if the carcinoma 
under consideration 1s believed to have 
arisen in the deeper portions of a gland. 
It is interesting to note that Rabson and 
Meeker’s patient, accidentally killed nine 
months after surgical operation and irradi- 
ation, was found to have extensive meta- 
static growths in the brain, dura, lungs, 
heart, liver and so on, with no evidence of 
local recurrence; such widespread metasta- 
sis suggests spread via the blood stream. 

Cowper's glands (the bulbo-urethral 
glands) should be of collateral interest in 
this study. They are the male homologues 
of Bartholin's glands. The organic similarity 
of structure of the two sets of glands has 
been described by Schaffer. Cowper’s 
glands are two small, round or oval struc- 
tures lving in the urogenital floor, between 
the two layers of the median perineal 
aponeurosis, and between the deep surface 
of the membranous urethra, at the level of 
of the triangular ligament, and the apex of 
the prostate gland. They are of mucous, 
tubulo-alveolar structure and their alveoli 
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are lined with low columnar cells; mucus- 
secreting elements are present in great 
numbers.” Only 6 cases of primary malig- 
nant tumor of Cowper’s glands have been 
reported in the literature; all were adeno- 
carcinomas with structure suggesting cyl- 
indroma. Chief complaints were of rectal 
pain, mass in the perineum and urinary 
disturbances. Treatment has been perineal 
cowperectomy followed by implantation of 
radon and use of roentgen therapy. Rou- 
tine rectal examination is the most impor- 
tant method of arriving at a correct pre- 
operative diagnosis. 


REPORT OF CASES 


Case 1 (previously reported by Hunt and 
Powell and Mayo and Barber). This patient 
was married and had had 1 child. She was 
thirty-seven years of age when she registered 
September 26, 1924. Four years before, she had 
noted a cystic tumor in the vulva. The tumor 
had enlarged very slowly except for the past 
year, when, she thought, the rate of growth had 
ated, solid tumor in the region of the left 
Bartholin gland and enlarged right inguinal 
lymph nodes. At operation, September 30, 1924, 
the tumor was excised. The sphincter muscle of 
the anus was infiltrated and in all likelihood all 
of the tumor was not removed. The patholo- 
gist's report read: “Adenocarcinoma grade 2 of 


. Bartholin’s gland (5 by 4 cm.).” 


Postoperative radium therapy was outlined 
October 31, 1924. The operative wound was 
healed. The inguinal nodes on the right were 
finely nodular and enlarged. 

An American-type tube, the wall of which 
consisted of o.5 mm. silver, and which contained 
5o mg. of radium sulfate (element), was placed 
in a vaginal applicator. Filtration was through 
an additional 1 mm. of brass and 2 mm. of hard 
rubber. The outside diameter of the apparatus 
was 1.6 cm. and the length, 4 cm. One appli- 
cator was applied at a time to each of three 
fields: the operative site, the middle vaginal 
segment and the low vaginal segment. Each ap- 
plicator remained in place for fourteen hours. 
The areas over the right and over the left 
inguinal lymph nodes, and the vulval area, were 
mapped out in small fields measuring about 4 
by 4 cm. There was a total of six fields in each 
groin area and of four fields in the vulval area. 
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The applicator was a balsa wood block, cf 
which the base measured 3 by 4 cm. and the 
thickness was 2.5 cm. To this block one Amer - 
can-type tube, of the sort previously describec, 
was attached and filtration through an add-- 
tional 2 mm. of lead and through an additional 
2 mm. of rubber was provided. Three of these 
blocks were applied at a time, first to the righz 
and next to the left groin. Some of the expc- 
sures were for fourteen and some for twentrz 
hours. Two of these blocks were applied at = 
time to the vulval fields and were left in plac: 
for fourteen hours each. 

The patient returned many times for re- 
examination. Naturally, the data that follow 
will be only a portion of the record. 

She returned February 4, 1931, stating tha: 
for the past ten days a nodule had been presen: 
at the site of the old operation. Two days late: 
the tumor and scar tissue were excised. The 
pathologist’s report read: “Adenocarcinoma. 
grade 2.” 

Between February 11, 1931, and May 2o 
1932, the patient received colloidal lead phos 
phate intravenously. 

She returned April 26, 1933. At this time the 
scar tissue in the primary site was very firm anc 
abundant. However, a small, oval infiltration ir 
one of the heavy strands of scar tissue could be 
palpated. Punch biopsy was done. A patholo- 
gist's report read: “Adenocarcinoma, grade I.” 
There was a nodular infiltration measuring 1 by 
1.5 cm., low in the pole of the right labium 
majus. Two platinum-iridium needles, each 
containing 1 mg. of radium sulfate (element} 
and the walls of which were 0.4 mm. thick, the 
diameter of each, 1.25 mm., and the total 
length of each, 10.0 mm., were placed in the 
substance of the oval infiltration and six 
needles were placed in the tumor that had been 
found in the labium majus; all of these eight 
needles were left in place for forty-eight hours. 

The patient reported again January 15, 1934- 
At this time there was a small region of in- 
filtration in the fourchet (right posterior). 
Biopsy resulted in a report of adenocarcinoma, 
grade 1. Nine of the needles previously de- 
scribed were placed in the region of involve- 
ment and were left there for forty-eight hours. 

When the woman returned on September 11, 
1934, there was definite subcutaneous infiltra- 
tion, I.5 cm. in diameter, in the left perineal 
region, near the anal wall. Punch biopsy was 
done and the pathologist's report read: “Adeno- 
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carcinoma, grade 1." Five of the needles previ- 
ously described were placed in this region and 
were left in place for forty-eight hours. 

At the patient's revisit, January 15, 1935, 
infiltration on the left side, very near the ex- 
ternal urinary meatus, was found. Seventeen 
needles of the kind previously described were 
placed in this area and in the adjacent left 
labium majus, where they were left for twelve 
hours. 

On August 18, 1936, the patient visited us 
again. The infiltration in the old treatment 
field, low in the right labium majus, seemed to 
have increased in size. There was a cutaneous 
infiltration near the anus on the right side, 0.5 
cm. in diameter. Fifteen needles of the type 
previously described were distributed in these 
regions of activity and remained in place for 
forty-eight hours. 

Again the woman returned, December 8, 
1936. She complained of pain in the right hip 
and that this pain extended down the upper 
part of the right thigh. Roentgenograms of the 
right hip revealed metastasis to the neck and 
trochanteric region of the femur. Roentgen 
therapy was employed as follows: 200 kv., dis- 
tance socm., 15 ma., filtration 0.75 mm. copper 
and 1.0 mm. aluminum, time 30 minutes each 
to two large anterior and two large posterior 
fields in the region of the head of the femur. 
Subsequent examinations proved the treatment 
to have been effective. 

On October 11, 1943, when the patient was 
seen again, extensive malignant activity was 
present in the primary field and in other vulval 
and perineal regions. Micturition and defeca- 
tion were painful and difficult. The inguinal 
lymph nodes were bilaterally enlarged. The 
inguinal areas were mapped out in four small 
fields on each side and the small, balsa wood 
block applicators, previously described, were 
applied four at a time and were left in place for 
fourteen hours each. The vulval area and the 
perineal area were taken together and divided 
into two large fields, each about 7 cm. square. 
To each of these fields a balsa wood block which 
measured about 7 cm. square at the base and 
which was $ cm. thick was applied. On the 
upper surface of each block were four Ameri- 
can-type tubes, previously described, and filtra- 
tion through an additional 2 mm. of lead was 
provided. 'The blocks were left in place, on one 
area at a time for twenty hours. 

When the patient returned, January 20, 


$22 


1944, She had only fair control of urine and 
feces. Activity Included the vulval and perineal 
regions. The orifices of the vagina, urethra and 
anus could not be identified. Radium was ap- 
plied by limited contact to selected fields of the 
ud regions. Four American-type tubes, of 
the sort previously described, contained i 
rubber tubing of which the wall was 2 mm. 
thick, were strapped together with adhesive 
plaster, forming a surface applicator; applica- 
tion was for three and a half hours to each of six 
areas. 

At the revisit of June 21, 1944, urinary dis- 
tress, especially nocturia, urgency, frequency, 
and slight loss of control were the woman's 
chief complaints. There was definite activity in 
the old treatment fields. The pubic, vulval and 
anal areas were mapped out in four small fields 
each and four small block applicators, previ- 
ously described, were applied, four at a time to 
each area but to only one area at a time, for 
twelve hours. 

On September 29, 1944, when the patient 
returned again, she was hospitalized on account 
of vesical stones. The urethra was dilated easily 
to a size of 29 F. Two calculi were found in the 
bladder; litholapaxy was done and the frag- 
ments evacuated. The radium therapy carried 
out at the last previous visit was repeated. 

On account of urinary retention, the woman 
returned April 15, 1945. Under general anes- 
thesia, the scarred urethra was located and 
dilated to a size of 28 F. The bladder contained 
2,000 cc. of urine. The vesical mucosa was 
markedly hemorrhagic. A No. 24 irrigating 
catheter was put in place. 

The last admission of the patient to the hos- 
pital was September 23, 1946, for nursing care, 
The course was slowly retrogressive. On ac- 
count of metastasis to the cervical portion of 

the spinal column, and to effect relief of pain, 

roentgen therapy was given December 30, 
1946, using the following factors: 130 kv., dis- 
tance 16 inches, 6 ma., filtration ¢ mm. hie 
num, time 17 minutes to each of four fields, two 
anterior and two posterior to the left shoulder. 
The same treatment factors were employed 
January 14, 1947, for further palliation. 

Death occurred January 24, 1947. At nec- 
ropsy the carcinoma was found to have ex- 
tended to the liver, lungs, ribs, spinal column, 
cecum and so forth. Ulceration of the perineum, 
destruction of the anal sphincter, chronic cys- 
titis, subacute ureteritis, pyelitis, bilateral 
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pyonephrosis and hydronephrosis also were 
noted. 


Comment on Case I. The patient survived 
twenty-six years after onset of the disease. 
At the time of the operation the primary 
lesion invaded the anal sphincter and was 
only partially excised. The inguinal lymph 
nodes were enlarged. Radium therapy in 
the beginning was designed for cure but 
later was applied in a limited way because 
palliation was all that could be expected. 
Roentgen therapy was given for control of 
skeletal metastasis, relief of pain and, in the 
main was only limited. 

The treatment employed was effective; 
however, not sufficiently so to account for 
the many years of survival after the onset 
of the disease. It seems likely that, through 
the entire clinical course, carcinomatous 
activity was taking place, primarily or 
secondarily, in various regions. The de- 
nuded surface of the primary field was 
finely granular and waxy in appearance and 
did not bleed easily with slight trauma. The 
inguinal lymph nodes felt like shot, were 
discrete and were slow in growth. From 
the standpoint of the therapeutic radiolo- 
gist, the explanation of the longevity is 
found in the growth characteristic of this 
malignant lesion. Further investigation 
may furnish the answer to the problem. The 
many unusual features present in this case 
prompted the idea to include mention of 
carcinoma of Cowper's glands in this report 
The few cases of this condition that have 
been reported may be relevant to the pres- 
ent study because, in most of them, the 
tumors were suggestive of cylindroma, as 
was the tumor in this case, according to 
at least one pathologist who reviewed the 
tissue. 


Case 11 (previously reported by Mayo and 
Barber). This patient was married and had had 
2 children. She was forty-one years of age when 
she registered March 11, 1931. For at least two 
years the patient had known of a small lump in 
the left external genitalia. 

Examination revealed a small, movable 
nodule in the left labium majus. The nodule was 
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widely excised and the pathologist's report 
read: “Adenocarcinoma (11 bv 6 mm.) grade 1, 
of Bartholin's gland." The pathologist ap- 
pended a note stating that he had not known 
this type of lesion of the labia to recur or 
metastasize. 

Seven days later, prophylactic radium ther- 
apy was applied. The applicator was a small 
balsa wood block, previously described, and an 
American-type tube, the wall of which con- 
sisted of 0.6 mm. of silver and 1 mm. of brass, 
and which contained 92 mc. of radon. This ap- 
paratus was applied to the left labium majus for 
four hours. 

In all reports, a good local result (primary 
field) was recorded. The last letter received was 
dated July 9, 1937. 


Comment on Case II, The primary lesion 
was a growth of low grade of malignancy, 
probably encapsulated. It was widely ex- 
cised and radium therapy was employed as 
a prophylactic procedure. The ultimate 
prognosis for this type of carcinoma is very 
good, however, when treatment is by 
surgery alone. The survival time from the 
onset of the disease to the last report was 
more than five years, probably seven or 
eight years. Further attempts at follow-up 
investigation have not been successful. 


Case ul (previously reported by Mayo and 
Barber). This patient was married but had had 
no children. She was fifty years of age when she 
registered June 26, 1933. 

The patient reported having a lump in the 
vagina the size of a hen's egg. The onset, she 
said, was four years before and, during the 
interval, the lump had slowly enlarged. Six 
months before her registration, the patient had 
noticed a small lump in the right groin and re- 
cent swelling of the upper part of the right 
thigh. 

Examination revealed a tumor in the situa- 
tion of the right Bartholin gland and another 
tumor near the gland. Lymphedema affected 
the entire right leg and thigh and was graded 2 
on a basis of grades 1 to 4, in which grade t 
indicates the least and grade 4 the greatest 
severity. 

At operation, June 28, 1933, the small 
metastatic growth in the vicinity of the right 
Bartholin gland was excised with the gland. The 
pathologist’s report read: “Nodule, vaginal 
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wall, (3 by 2 cm.) squamous cell epithelioma 
grade 2." Postoperative radium therapy de- 
signed for palliation was begun July 5$, 1933. 
The American-type tube, containing 48 mc. of 
radon, with additional lead filtration, was 
placed in two positions at the operative site and 
was kept in each position for eight hours. 

The area of the right inguinal lymph nodes 
was mapped out in sixteen small fields. Sixteen 
small balsa wood blocks, were placed, four at a 
time, over these fields; the applications lasted 
for fourteen hours. Eight similar fields were 
treated in a similar manner in the area of the 
left inguinal lymph nodes. 

The patient returned October 26, 1933. The 
condition at the operative site seemed satis- 
factory at that time but the lymphedema of the 
right leg persisted. 

Roentgen therapy was given as follows: 200 
kv., $0 cm. distance, 5 ma., 0.75 mm. copper 
and r.o mm. aluminum, time one hour and ten 
minutes to six large pelvic fields. 

August 28, 1934, the patient reported by 
letter that the left leg had begun to swell five 
weeks previously. 

The patient returned December 29, 1934, at 
which time lymphedema of both legs was pres- 
ent. 

A letter was received from the attending 
physician February 27, 1935, reporting massive 
edema of both legs and of the left labium majus. 
However, the operative site was free of active 
malignant disease. The course of the disease 
was slowly and steadily retrogressive. Death 
was reported as having occurred September 1, 
1936. 


Comment on Case III. This patient had 
a vaginal tumor for four years before she 
sought treatment. Six months before in- 
stitution of surgical treatment and limited 
radium therapy, metastasis to inguinal 
lymph nodes had taken place and, some- 
what less time before institution of treat- 
ment, edema of the upper part of the right 
thigh had been noticed. Evidently, pallia- 
tion was effected in that the primary lesion 
was controlled. The survival time from the 
onset of the disease was seven years. 


Case 1v. This patient was married and had 
had 4 children. She was seventy-one years of 
age when she registered December 11, 1933. 
The woman had found a small ulcer in the right 
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side of the vulva in April, 1932. The lesion had 
been curetted and treated by electric cauteriza- 
tion elsewhere. In July, 1933, the ulcer had 
recurred and, in November, 1933, the patient 
had found a tumor, the size of a hickory nut, in 
the right groin. 

Examination at the Clinic revealed a region 
of infiltration, with ulceration, in the right 
labrum majus and an enlarged right inguinal 
lymph node. The tumor of the right labrum and 
region of Bartholin’s gland and the enlarged 
lymph node of the right groin were removed 
surgically December 14, 1933. A rubber drain- 
age tube was placed in the surgical wound of 
the right groin. Surgically, the lesion was con- 
sidered to be a primary carcinoma of Bartho- 
lin’s gland, metastasizing to the right inguinal 
lymph nodes. The pathologist’s report read: 
“Squamous cell epithelioma grade 2 in both 
surgical specimens.” 

Radium therapy was applied twenty-four 
hours later. The American-type tube containing 
so mg. of radium sulfate (element) was intro- 
duced through the surgical drainage tube and 
was allowed to rest in two separate locations in 
the depth of the wound for fourteen hours in 
each location. 

One vaginal applicator, cylindrically shaped, 
measuring about 5 cm. in length and 2.5 cm. in 
diameter, contained one American-type tube 
and additional filtration of 2 mm. of lead and 
1 cm. of rubber was furnished; this device was 
placed in the vaginal cavity and was kept there 
for ten hours. Four American-type tubes in 
rubber tubing were strapped together to make a 
surface applicator. The apparatus was applied 
to the low angle of the surgical wound of the 
right vulva and was left in place for three and a 
half hours. 

The patient revisited the Clinic, March 29, 
1934. At this time her general condition was 
very poor on account of steady advance of the 
malignant disease and hemorrhage in the region 
of the metastatic growth in the right groin. The 
surgical site in the vagina and right side of the 
vulva seemed free of malignant activity. 

The right inguinal region was mapped out in 
twenty-five fields and the small balsa block ap- 
plicators were applied four at a time and were 
left in place for fourteen hours, until all fields 
had been covered. The same region was mapped 
out in three large fields and the large block ap- 
plicator was applied to each field and was al- 
lowed to remain in place for twenty hours. 

The patient returned May 2, 1934. Much 
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palliation had occurred in that the malignant 
activity in the fields of treatment was reduced. 

Two American-type tubes were placed in a 
shallow sinus in the right groin. The total radon 
content was 55 mc. and the duration of treat- 
ment was twelve hours. The inguinal region was 
mapped out in twelve small fields to which the 
small balsa wood blocks were applied four at a 
time and were left in place for fourteen hours 
each. 

Death occurred July 16, 1934. 


Comment on Case IF. The course in this 
case was modified by treatment given else- 
where. The primary lesion had metastasized 
to the inguinal lymph nodes at the time 
that radium therapy was applied. The 
treatment was designed for palliation only. 
The malignant process was locally arrested. 
Survival time from the onset of the disease 
was two years. 


Case v. This patient was married but had 
had no children. She was forty-seven years of 
age when she registered December 29, 1934. 
For eight months she had noticed a painless 
swelling, the size of a walnut, in the left portion 
of the vulva, posteriorly. The tumor had been 
widely excised elsewhere September, 1934, but 
a pathologist's report was not available. The 
woman noted soreness in the perineum De- 
cember 12, 1934, and a definite tumor, Decem- 
ber 23, 1934. 

Examination at the Clinic revealed a firm in- 
filtration in the posterior lateral wall of the 
vagina at the introitus, beneath the skin of the 
perineum and near the anterior rectal wall. 
Inguinal adenopathy was not found. 

The clinical diagnosis was carcinoma of 
Bartholin’s gland, modified by surgery. A piece 
of tissue was removed from the wall of an ulcer 
which composed a portion of the partially 
necrotic, infiltrated tissue of the vaginal wall. 
The pathologist’s report read: “Squamous cell 
epithelioma, grade 4.” 

On December 31, 1934, seventeen platinum- 
iridium points were placed in the tumor field 
and were left in place for forty-eight hours. 
Sacral block anesthesia was used. A few days 
later the vaginal applicator was placed, first in 
the middle, and then in the lower segment of the 
vagina and was left in these fields for fourteen 
and ten hours respectively. The American-type 
tube contained in a lead cylinder the wall of 
which was 2.0 mm. thick, all enclosed in a 
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finger cot, was placed in the depth of the crater- 
like ulcer in the vagina, where it was left for 
fourteen hours. The large block applicator was 
placed, first in the pubic and then in the vulval 
field for twenty hours each. Six small balsa 
wood block applicators were applied to treat- 
ment fields over the right and the left inguinal 
lymph nodes as a prophylactic procedure. 
Three blocks were applied at a time, on one side 
at a time, until all fields had been covered. Each 
field was exposed for fourteen hours. 

The patient revisited the Clinic February 15, 
1935. The ulcer in the vagina seemed healed. 
lhere was a small draining abscess (localized) 
in the left part of the perineum. Radium ther- 
apy was not applied at this visit. 

The woman returned May 18, 1935. Her gen- 
eral health was very good. She was actively em- 
ployed. A minimal, stellate scar replaced the 
ulcer of the vagina and vulva. There was a 
nodular infiltration about 1 cm. in diameter in 
the lower pole of the left labium majus. Nine 
platinum-iridium points were placed in this re- 
gion of infiltration and were left in place for 
forty-eight hours. The large vaginal applicator 
was placed in the low vaginal segment and was 
left there for eight hours. Eight small balsa 
wood block applicators were applied in the re- 
gions of the right and of the left inguinal lymph 
nodes. Four of these were applied at a time, on 
one side at a time, until all fields had been 
covered. Following each application the appli- 
cators were left in place for fourteen hours. 

The patient revisited the Clinic again Oc- 
tober 23, 1935. She was in excellent general 
health. Minimal scars replaced infiltrated tis- 
sue. No active malignant infiltrations were 
made out. However, there was an indefinite, en- 
larged node in the right inguinal region. Fight 
small balsa wood blocks, previously described, 
were applied, four at a time, for fourteen hours 
each to the region of this enlarged node. 

In a letter dated May 22, 1948, the patient 
was reported to be in excellent health and ac- 
tively engaged in her own merchandise estab- 
lishment. 


Comment on Case V. Progress in this 
case was modified by surgical operation per- 
formed elsewhere, before the patient came 
to the Clinic. The lesion was of a high grade 
of malignancy. The radium therapy applied 
was designed for cure. The result obtained, 
as determined from the date of onset of the 
disease and the date of the last report, may 
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be classed as, at the least, a fourteen year 
re + 
cure. 


Case vi. This patient was single and was 
fifty-three years of age when she registered 
June 27, 1935. She had found a lump between 
the vagina and rectum about June 1, 1935. She 
always had been of delicate health. Menopause 
had been brought on by roentgen therapy in 
1929 because of menorrhagia. A nervous break- 
down also was recorded in her history. 

Examination revealed two tender nodules, 
one in the left paravaginal region and the other 
in the left pararectal region, infiltrating the in- 
ferior pole of the left labium majus. One mass 
was slightly fixed. One small, palpable, right 
inguinal lymph node was found. On procto- 
scopic examination, the following were found: a 
mass, Measuring 3 by 6 cm., lying anterior to 
and to the left of the anus and lower part of the 
rectum, extending down to the external anal 
margin and adherent to the rectal and anal wall 
at the level of the anterior crypts. Bimanual 
pelvic examination and minimal laboratory de- 
terminations gave essentially negative results. 

At operation, July 1, 1935, a nodule in the 
region of the left Bartholin gland or its duct was 
removed for biopsy. Several hard nodules ex- 
tending into the rectovaginal septum were 
found. The pathologist’s report read: “Tissue 
from region of left Bartholin’s gland, squamous 
cell epithelioma grade 4.” 

Radium therapy as a palliative procedure 
was begun July 8, 1935. Two large, cylindrical 
vaginal applicators were placed one at a time, 
first in the deep and then in the middle vaginal 
segment. Treatment in each of these fields was 
for fourteen continuous hours. A rectal dilator 
containing three American-type tubes, contain- 
ing a total of 133 mc. of radon equally dis- 
tributed and filtered through an additional 1.0 
mm. of brass and about 1.0 em. of wood which 
composed the wall of the dilator, was placed in 
the anus and held firmly against the anal region 
for three hours. A large balsa wood block ap- 
plicator was placed over the vulval area and 
was kept there for twenty hours. Roentgen 
therapy, 200 kv, 5o cm. distance, ro ma, 
copper 0.75 mm. and aluminum 1.0 mm., time 
28 minutes, was applied to each of four large 
pelvic fields; this was started on July 12, 1935 
as daily treatments. 

The patient revisited the Clinic October 28, 
1935. Following the treatment she had tired 
easily, had been very weak and a distressing 
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diarrhea had lasted for several weeks. Her 
convalescence had been slow; however, her 
bowels were functioning regularly by the time 
of her return to the Clinic, her appetite was 
good and she had gained 4 pounds (1.8 kg.). 

The mass in the lower pole of the left labium 
majus was considered to measure 3 by 4 cm. and 
to be movable. Further radium therapy was 
outlined. The large vaginal applicator was 
placed longitudinally, deep in the vaginal cav- 
ity and was left in place for fourteen hours. The 
rectal dilator was similarly placed and remained 
in position for two and a half hours. Seventeen 
platinum-iridium needles were placed in the 
infiltrated tissue of the perineal body, where 
they remained for forty-eight hours. Pus ex- 
caped through a puncture wound. It was en- 
larged and an 1odoform wick was introduced. 
At this time the anal mucosa was ulcerated. 

The patient revisited the Clinic February 25, 
1936. Her general condition was slightly im- 
proved; however, she was uncomfortable on ac- 
count of the perineal involvement. The size of 
the perineal tumor had remained about sta- 
tionary; nevertheless, there was an increase in 
the extent of the infiltration. into the recto- 
vaginal wall. There was a small sinus, patent 
to gas, connecting the lower part of the rectum 
and the perineum in the tumor field. 

Further radium therapy was outlined. The 
large vaginal applicator was applied, first in the 
deep and then in the middle vaginal segments; 
it remained in place for six hours in each loca- 
tion. Two American-type tubes containing a 
total of 113 mc. of radon, were placed in the 
sinus that has been described, where they were 
left for eight hours. Two similar tubes, con- 
taining 74 mc. of radon, were placed in the 
region of ulceration in the tumor field, where 
they remained for four and a half hours. Five 
gold radon seeds (wall 0.3 mm.), containing a 
total of 4 mc. of radon, were distributed in the 
infiltrated tissue of the rectovaginal septum. 

Death was reported as of September 29, 1938, 
by letter, evidently caused by progression of the 
malignant disease. 


Comment on Case FI. The rather super- 
ficial expression of the disease was favor- 
ably influenced by cautious radiation ther- 
apy, since palliation was all that could be 
expected. The malignant lesions were mul- 
tiple when first seen and were considered 
inoperable. The time of survival was three 
years from the onset of the disease. 
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Case vir. This patient was married but had 
had no children. She was thirty-one years of age 

when she registered September 2, 1940. A left 
perineal tumor had been present for one year. 
About six times, a hemorrhagic, purulent ma- 
terial had been discharged from the mass and, 
each time, healing had followed. The tumor had 
been removed in the patient’s home city in 
July, 1940. A slide of tissue from the tumor was 
sent to the Clinic where the pathologist who 
examined it reported: “Squamous cell epitheli- 
oma grade 2 (Bartholin gland)." 

Examination revealed a large, recurring 
growth tn the left side of the vagina. The in- 
guinal lymph nodes were bilaterally enlarged. 
Minimal laboratory determinations gave es- 
sentially negative results. 

At operation, September 5, 1940, the tumor 
was surgically removed. It had penetrated 
deeply near the pubic bone. The wound was 
left open for postoperative radium therapy. All 
tissue bearing lymph nodes in the inguinal and 
saphenous regions, and in the inguinal canal up 
to the level of the internal ring, was dissected 
out. 

The pathologists report read: “Vulva, 
squamous cell epithelioma grade 2. Lymph 
nodes, right side, metastatic squamous cell 
epithelioma grade 2. Left side, inflammatory 
tissue." 

Twelve days after the operation that has 
been described, radium therapy was started. 
Two American-type tubes of monel metal, the 
walls of which were 1.5 mm. thick, containing 
50 mg. of radium sulfate (element), were placed 
each in a lead jacket the wall of which was 2.0 
mm. thick. The foregoing packets were placed 
singly in the distal and in the proximal portions 
of the vaginal wound. Each application was of 
ten hours' duration. The areas of the right and 
left inguinal lymph nodes were mapped out, 
each area in ten small fields, to which the small 
balsa wood block applicators were applied, 
about four at a time on the right and four at a 
time on the left, until all areas had been treated. 

The patient returned January 7, 1941. The 
malignant process was active in the vagina and 
probably in the region of the inguinal lymph 
nodes. 

A specimen then was removed from the an- 
terior left wall of the vagina. The infiltrated 
tissue was cauterized. The pathologist's report 
read: “Squamous cell epithelioma grade 2 

Three days following the above procedure, 
contact radium therapy was outlined for the 
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vaginal fields. Three American-type tubes, 
packaged as previously described for a surface 
applicator, provided from 80 to 9o mc. hours of 
radiation per square centimeter for each appli- 
cation until all the surface of the area of in- 
volvement had been covered. In this case, six 
applications that varied from three to four 
hours each were required. The inguinal areas 
again were treated with the small balsa wood 
block applicators, as previously described. 

The patient returned again May 9, 1941. 
Much palliation had been effected. Tissue 
change due to treatment was present in the 
vagina. No treatment was outlined at this visit. 

On August 4, 1941, the woman returned 
again. The tissue change due to treatment had 
subsided. One application, for contact surface 
treatment, was made to an area of activity in 
the vagina (3 tubes for three hours). The in- 
guinal lymph nodes seemed inactive. 

When the patient returned on January 19, 
1943, there was a crater in the left perineal area 
and in its deep portion was a urinary and fecal 
fistula. The anal area seemed intact. Edema of 
the left thigh and leg was graded 2. Bimanual 
rectal palpation revealed fixation and infiltra- 
tion, graded 3 in extent, in the left adnexal 
tissues. The patient was actively employed. No 
treatment was recommended. 

In the last letter received, dated January 3, 
1944, the patient was reported to be bedfast. 


Comment on Case FII. Progress in this 
case was modified by surgical operation 
performed before the patient came to the 
Clinic. We found an extensive vaginal car- 
cinoma, with metastasis to the inguinal 
nodes. The vaginal growth was excised and 
the inguinal lymph nodes of both sides 
were dissected out. Postoperative radium 
therapy was limited in amount and the 
palliation secured was limited. Survival 
time from the onset of the disease was four 
years and four months to the time of the 
most recent report. 


SUMMARY 


The first patient of those whose cases 
have been reported was treated in 1924, 
and the last, in 1940. Some of the applica- 
tors used early in this experience are not 
employed today. The technique of radium 
therapy during the past twenty-four years 
has been definitely improved. 
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There were 7 patients in the group. All 
were married except 1 but, of those who 
were married, half had not had children. 
The youngest patient was thirty years of 
age and the oldest patient was sixty-nine 
vears of age at the onset of the disease. 
The average age at registration was 47.1 
years. 

Two patients had had the condition for 
about four years, 2 patients for approxi- 
mately two years, and 1 for one year before 
they came to the Clinic. The remaining 2 
patients reckoned their illness in terms of 
months up to the time when we first saw 
them. 

On admission, conditions were as follows: 
In Case i1 the primary lesion was clinically 
localized. The primary lesion in Case 1 had 
invaded the anal sphincter muscle and the 
inguinal nodes were enlarged. In Case mi 
multiple tumors were present in the region 
of Bartholin's gland and inguinal lymph 
nodes were clinically involved. The primary 
lesion was ulcerated in Case 1v and metas- 
tasis to the inguinal lymph nodes had taken 
place. The patient in Case v presented a 
large, recurring, ulcerated tumor but no 
definite inguinal adenopathy. In Case vi 
were multiple lesions in the primary field, 
adherent to the anal and rectal wall with 
involvement of inguinal nodes. A large, 
recurring tumor, with metastasis to the in- 
guinal lymph nodes, was present in Case 
VII. 

All primary lesions were studied micro- 
scopically. Five lesions are reported to be 
squamous-cell epitheliomas and 2, adeno- 
carcinomas, The adenocarcinomas were of 
low grade of malignancy; 1 was of grade 1 
and the other of grade 2. The squamous- 
cell epitheliomas also favored the low 
grades; 3 were of grade 2 and 2 were of 
grade 4. When all lesions are considered, 5 
were of low grade and 2 of high grade of 
malignancy. 

In $ cases the primary lesion was surgi- 
cally excised at the Clinic. In 1 of these 5 the 
excision was partial. Of the 2 remaining 
cases, in I wide excision had been performed 
before we saw the patient and no excision 
was performed at the Clinic. In the remain- 
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ing case of the 2; tissue was removed only 
for biopsy. 

. All patients received radium therapy. In 
I case radium was used prophylactically. A 
complete course of radium therapy de- 
signed for cure was given in 1 casé. In 1 case 
radium therápy which originally was in- 
tended for cure was later limited to use for 
palliation. Four patients received limited 
radium therapy, designed for palliation 
throughout. Three 'of the 7 patients re- 
ceived supplemental roentgen therapy. 

The primary lesion in only 2 cases was 
-considered localized while in the remaining 
cases there was local dissemination or me- 
tastasis to the inguinal lymph nodes. 

Four patients are known. to have died of 
the disease, 1 patient was bedfast in 1944, 1 
was living and seemed well in 1948, and 1 
could- not be followed after 1937. The 
longest survival from the onset of the 
disease was in Case 1, in which the lesion 
was considered an adenocarcinoma, grade 
2; the patient survived twenty-six years 
after onset of the disease. The second 
longest survival time after onset of the 
disease was in Case v, in which the diag- 
nosis was squamous-cell epithelioma, grade 
- 4. The woman was in good health fourteen 
years after the onset of the disease. Next 
in order of duration of life after onset of the 
disease was the patient of Case rr, whose 
lesion was diagnosed adenocarcinoma grade 
I. At the time when this report was written 
she was lost to our follow-up system; how- 
ever, she was known to be in good health 
seven or eight years after onset of the dis- 


ease. In Case 111, in which the diagnosis‘was ` 
squamous-cell epithelioma grade 2, thé sur- ~ ` 


vival time was seven years after onset of 
the disease. In Cases vit and vı, in the for- 
mer of which the diagnosis was squamous- 
cell epithelioma grade 2 and, in the latter, 
squamous-cell epithelioma grade 4 the pa- 
tients were known to have lived, respec- 
tively, more than four years and three years 
after the onset of the disease. The shortest 
survival time after onset of the disease was 


two years, occurring in Case Iv, in which | 
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the diagnosis was squamous- -cell epitheli- 
oma grade 2. 


CONCLUSIONS 


1. Carcinoma of  Bartholin's glands 
(greater vestibular glands) is rare and the 
carcinomas tend to be a low grade of 
malignancy. . 

2. Carcinoma. UNE to a. Bartholin 
gland, of low grade of malignancy, if wide 
excision is followed by Re feng 
therapy, should not recur. 

3. Clinically extensive carcinoma of a 
Bartholin gland, localized to. the primary 
field; if treated with radium designed ‘for 
cure, regardless of grade, may not recur. 
| 4. Surgery, radium therapy and roentgen 
therapy in combination constitute effective 
methods for control of carcinoma of Bar- 
tholin's glands. 


Mayo Clinic — 
Rochester, Minn. 
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EFFECTS OF REPEATED LOW DOSES OF NEUTRONS 
ON THE ESTROUS CYCLE OF THE WHITE RAT* 


By JAMES L. LEITCH, Ph.D., DOUGLAS M. GAY, M.D., and GEORGE A. NEVILLE 


NEWARK, DELAWARE 


I^ THE course of investigating the gen- 
eral effects of repeated low doses of 
neutrons on white rats, it was noted that 
doses of 1.8 n given six days a week for 
seven to nine months caused a reduction 
in the growth rate but no change in the pic- 
ture of the peripheral blood.» Among the 
small number of animals, a large percent- 
age of those given the low doses and 2 ani- 
mals given twelve daily doses of 10 n each 
developed tumors of the breast, kidney and 
lymphoid tissue. 

In continuing these investigations, the 
first phase undertaken was a study of the 
estrous cycle of the white rat by the vaginal 
smear method of Long and Evans? to deter- 
mine whether the cycle was affected by 
neutron irradiation. Bischoff ef al? ir- 
radiated six week old mice with single doses 
of 200 and 400 r of roentgen rays. At the 
200 r level, irradiation markedly reduced 
the frequency of estrus, increased its fre- 
quency during the fourth month, followed 
by a six month period during which estrus 
did not differ significantly from that of the 
controls. With a dose of 400 r, estrus in the 
mice was abolished following irradiation 
and the frequency of estrus established for 
the controls was not attained throughout a 
thirteen month period. Drips and Ford? 
found, on irradiating a group of rats with 
1/10 to 1/15 the human erythema dose of 
roentgen rays, some temporary irregulari- 
ties in the estrous cycle. Skipping of one 
or two cycles and prolongation of the corni- 
fied stage were the principal variations ob- 
served. Slight congestion of the ovaries in 
those animals killed within a few days after 
irradiation was the only pathological 
change. 

The above data indicate that some effects 
of neutrons on the estrous cycle of the rat 


are to be expected. Furthermore, in light 
of the recent publication of Gates and 
Warren! on the vaginal smear as a diag- 
nostic aid in the early detection of uterine 
cancer in humans, it was thought that the 
appearance of tumors induced by neutron 
irradiation might be reflected in the estrous 
cycle of the rat. 


EXPERIMENTAL PROCEDURE AND RESULTS 

Forty-six female white rats, varying in age 
from forty-two to sixty-six days, were taken 
from fourteen litters raised in the colony of the 
Biochemical Research Foundation, and were 
divided into two groups of 23 each. One group 
constituted the experimental animals to be 
irradiated and the other served as the non- 
irradiated control. All time data are given in 
terms of the number of days after the date the 
two groups were established. 

Beginning with the twenty-fifth day of ob- 
servation, when the rats were from sixty-seven 
to ninety-one days old, daily vaginal smears 
were made on all animals according to the 
method of Long and Evans? to establish the 
normal picture of the cycle. Smears were then 
made almost daily until the 176th day of ob- 
servation when the rats were 218 to 242 days 
old. Irradiation of the experimental group began 
on the fifty-second day and continued until 
the ninety-fourth day at which time irradiation 
was discontinued. Vaginal smears showed that 
the non-irradiated group exhibited normal and 
regular cycles of from four to six days' duration. 
In contrast, the irradiated group showed dis- 
ruption of the pattern of the cycle during and 
following the period of irradiation (Fig. 1) with 
finally the reappearance of a normal cycle. No 
abnormal cells were observed in any of the 
vaginal smears. 

The animals were irradiated by the cyclotron 
of the Biochemical Research Foundation under 
the direction of Dr. Theodore Enns according 
to the procedure described previously by Enns 
et a]? A daily dose of 3 n was given in approxi- 


* From the Biochemical Research Foundation, Newark, Delaware. 
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mately seven minutes, six days a week, until 
the total dose of 111 n (37 doses in a total of 
42 days) had been administered. This was the 
only feature in which the treatment of the 
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brought about by the neutron irradiation was a 
lowering of the white blood cell count to a 
minimum of 6,000 to 7,000 per cu. mm. after 
sixteen doses of neutrons, followed by recovery. 


IRRADIATED 


NON-IRRADIATED 


110 130 150 170 


IN DAYS 


Fic. 1. Frequency of the estrous cycle in the irradiated and in some of the non-irradiated rats. The vertical 
line indicates the time of appearance of the so-called ““cheesy-cornified” stage (stage 3 of Long and Evans). 


A dot indicates an abnormal cycle. 


irradiated groups differed from that of the 
controls. 

At intervals during the investigation, the 
animals were weighed and these results, in 
terms of the average for each of the two groups, 
are given in Figure 2. Hematological studies 
indicated that the only observable changes 


DISCUSSION 


The estrous cycles of all irradiated rats 
and of a representative number of the non- 
irradiated are represented diagrammati- 
cally in Figure 1. In these figures, the verti- 
cal line indicates the conspicuous so-called 
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-“cheesy-cornified” stage of a normal cycle, 
which is stage 3 of Long and Evans.* In 
some instances, especially during the period 
of irradiation, the 'cheesy-cornified" stage 
was not apparent although there occurred 
occasionally a stage showing some cornified 
cells but always mixed with some epithelial 
cells, a condition designated in Figure I 
by a dot. 

The radiation level of 3 n per day was 


AYER 
WT 
GM3 
240 
| 220} 
 200l- 
neo, ? 
" x 
"d N 
+ y A oe 
Ms pod 4 ~f 
180 . P 
e 
160 f 
7j 
f 

f 

f 
140 
120 

20 40 60 ao 


TIME 


. James L: Leitch, Douglas M. Gay and George A. Neville 


100 120 
IN DAYS 


. APRIL, 1949 


None of these rats showed a prolonged or 
continuous or increased frequency of estrus 
during the period of observation, as was 
found in mice following roentgen-ray doses 
of 200 and 400 r by Bischoff et a/. 

None of the irradiated rats could be con- 
sidered ill during the period of observation 
although they all showed a low white blood 
cell count together. with an initial loss of 
weight. As is shown in Figure 2, following 


NON -IRRADIATED 


IRRADIATED 


z 
~ 
rw 


140 160 180 200 


Fic. 2. Average weights of the irradiated and the non-irradiated rats during 
the period of investigation. 


very satisfactory for demonstrating the ef- 
fect of neutrons on the estrous cycle. From 


Figure 1 it can be seen that a wide range of 
effects on the cycle was produced. In rats. 


6, 8, 21, 29, 33, and 34, the normal cycle 
was completely inhibited during the period 
of irradiation and for a varying length of 
time afterwards. The maximum effect was 
shown by rats 21 and 29 which did not show 
a return to a normal cycle for forty-six to 
fifty-five days, respectively, after termina- 
tion of irradiation. In contrast to the above 
reaction, only a slight irregularity in the es- 
trous cycle was observed for rats 5, 20, 22, 
27, and 45. The other rats of the irradiated 
group.showed changes in the cycle varying 
widely between these extremes. 


a slight loss in weight, growth was resumed 
but at a rate somewhat below that of the 
corresponding controls. In this connection 
it 1s Interesting that thirty-seven doses of 
3 n each had a more profound effect on the 
rats than the 172 or 251 doses of 1.8 n 
each, reported previously by Leitch.5 In the 
latter experiments, a reduced growth rate 
was the only effect of the irradiation, there 
being no initial weight loss and no hema- 
tological effects. From these two series of 
experiments it would appear that the daily 
doses of 1.8 and 3 n lie in a very critical 
range that requires further investigation. 
Neutron irradiation affects the estrous 
cycle of the white rat even when low doses 
are used. However, considerable more data 
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dealing with the effects of varying neutron 
doses given during different time intervals 
are required before the full relationship be- 
tween neutron dose and effects on the es- 
trous cycle can be worked out. Furthermore 
no conclusions can be drawn at this time 
concerning the mechanism of this action. 

Since the animals used in this experi- 
ment are still being observed for the induc- 
tion of tumors, no data can be reported at 
the present time on either gross or micro- 
scopical pathology. It can be reported now 
that rats 5, 18, 26, and 27 have already 
developed tumor-like swellings in the mam- 
mary region. Reference to Figure 1 indicates 
that these 4 rats showed no unusual changes 
in the estrous cycle as a result of irradia- 
tion. 

SUMMARY 


Neutron bombardment of twenty-three 
rats at the rate of 3 n daily for thirty-seven 
exposures caused a*disruption of the es- 
trous cycle as indicated by vaginal smears, 
a retardation of growth and temporary re- 
duction in white blood cells in the circu- 
lating blood. 

Swellings appeared in the mammary re- 
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gion of four rats uncorrelated with estrous 
cycle variations. 


Biochemical Research Foundation 
Newark, Delaware 
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PHARMACOLOGICAL REACTIONS OF SERA AND 
DRUGS IRRADIATED WITH ROENTGEN 
RAYS OF VARYING WAVELENGTH* 


By DAVID I. MACHT and MARCUS OSTRO: 
From the Departments of Pharmacology and Radiology, Sinai Hospital 
BALTIMORE, MARYLAND 


PHYTOTOXICITY 


WENTY-FIVE years ago, one of the 

authors, being interested in some of the 
general laws of pharmacology, began a 
study of the relative sensitivity of animal 
and vegetable protoplasm to various drugs 
and chemicals.! This marked the beginning 
of a new department of biology to which 
the name of phytopharmacology was given. 
It was soon discovered that living plant- 
physiological test objects were much more 
sensitive to certain poisons than animal 
tissues are and, vice versa, other poisons 
were much more toxic for living animal pro- 
toplasm than for vegetable protoplasm. As 
a result of these experiments, it could be 
generally stated that poisons or toxins de- 
rived from animals are much more poison- 
ous for vegetable protoplasm than for ani- 
mal protoplasm and, vice versa, most of 
the poisons derived from the plant world 
are usually much more poisonous for living 
animals than for living plants. This general 
observation was particularly true of toxins 
present in the blood of human beings. By 
means of phytopharmacological tests it 
was definitely demonstrated that there 
were poisonous substances or toxins present 
in certain pathological conditions which 
could not be demonstrated by zoological 
experiments nor by ordinary chemical 
methods. 

The effects of drugs and poisons on plants 
can be studied in many ways. These 
methods have been described elsewhere.? 
For convenience and for quantitative de- 
termination, it was found that the growth 
or elongation of the straight single roots of 
Lupinus albus seedlings grown in plant 


physiological solutions under standardized 
ecological conditions were most suitable for 
practical. medical purposes. As published 
elsewhere,’ it was shown that normal blood 
sera dissolved in r per cent solutions of 
Shive* medium caused but little inhibition 
in the root growth of lupine seedlings. The 
phytotoxic index or ratio of growth in a 1 
per cent serum solution compared with con- 
trols grown in plant physiological saline 
solution ranges from 70 to 75 per cent, and 
this is true for blood sera of all animals, 
both warm-blooded and cold-blooded, with 
the exception of reptiles. In the case of 
human blood serum, a number of pathologi- 
cal conditions were found to yield much 
more toxic effects and have lower indices 
of growth. This was true of the following 
conditions: catamenia or menstruation, 
pernicious anemia, trachoma, leprosy, and 
especially the very grave skin disease 
known as pemphigus. Each of these dis- 
eases yields a characteristic phytotoxic 
effect, and these blood sera can bediffer- 
entiated from each other by various other 
properties, particularly by their responses 
to ultraviolet radiations. 


RADIATION AND PHARMACOLOGICAL 
STUDIES 

Even twenty years ago when the phyto- 
toxic properties of pernicious anemia were 
first discovered by Macht, it was found 
that exposure of such blood sera in quartz 
containers to an ultraviolet mercury vapor 
lamp for a few minutes was followed by a 
complete detoxification of the serum as in- 
dicated by phytopharmacological assay.® 
Macht and Anderson went further and 


* Presented at the Winter Meeting of the Optical Society of America, New York, N. Y., March 5, 1948. 


T Dr. Ostro died on May 12, 1948. 
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found that therapeutic irradiation of pa- 
tients suffering from pernicious anemia pro- 
duced a diminution in toxicity or even 
complete detoxification of their blood, con- 
currently with improvement in their blood 
morphology and clinical improvement of 
the patients’ general health. Curiously 
enough, however, when similar irradiation 
experiments were tried in quartz containers 
on blood sera from leprosy and trachoma 
and on menstrual serum, no detoxification 
occurred. Neither was there any detoxifica- 
tion produced by such ultraviolet irradi- 
ation in the blood of pemphigus.” 

In the last three years, the authors have 
been engaged in a study at the Sinai Hos- 
pital of Baltimore, of the effects of roentgen 
rays on various properties of the blood and 
on the pharmacological properties of a num- 
ber of drugs. For this purpose, a Westing- 
house roentgen therapy machine was em- 
ployed with and without filters. It was 
found in the experiments on blood that 
when normal serum is exposed to roentgen 
rays filtered through a composite filter of 
i mm. Al and 2 mm. Cu, or through 
filter of 1 mm. Al and o.5 mm. Cu, its phy- 
totoxic properties were either unchanged or 
usually made more toxic. On the other 
hand, when the blood serum of patients 
afflicted with pemphigus was treated with 
roentgen rays filtered through a composite 
filter, its characteristic toxic properties were 
destroy ed. This occurred in so many experi- 
ments that the irradiation method is now 
employed in this laboratory as a confirma- 
tory test for the diagnosis of pemphigus.’ 
Briefly stated, an ordinary phytopharma- 
cological examination of pemphigus serum 
gives a foxic index of growth but when the 
same serum is treated with filtered roentgen 
rays the toxicity disappears. The two tests 
together establish a positive diagnosis of 
pemphigus because no other skin disease 
gives the same reactions. The factors em- 
ployed in the irradiation are 200 kv., 20 
ma., and target distance of 50 cm. 

The present authors, furthermore, found 
that the toxicity of the blood in true 
pernicious anemia is also rapidly destroyed 
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by the above roentgen rays, filtered through 
a composite filter. On the other hand, ca- 
tamenial blood serum, the serum of tra- 
choma and leprosy blood were not detoxi- 
fied by such rays when tested by phyto- 
pharmacological methods. 

Two other blood conditions vielded in- 
teresting results in connection with irradi- 
ation studies. The authors found that the 
blood serum of hemophiliacs can be made 
to clot more quickly by short (but not 
prolonged) exposures to specially filtered 
roentgen rays.?!? Again, more recently, 
studies have been made by one of the au- 
thors on the phytopharmacological proper- 
ties of bloods from all kinds of mental 
diseases, and it was found that all true 
psychoses yield blood sera which are toxic 
for plants and the toxicity can be measured 
quantitatively by phytopharmacological 
methods. These blood sera from cases of 
psychoses are very quickly detoxified when 
treated with small doses (60 to 100 roent- 
gens) of roentgen rays filtered through a 
composite filter. 

The laboratory observation in vitro in 
regard to the detoxification of pemphigus 
serum by roentgen irradiation warranted a 
trial of roentgen therapy in 2 patients dy- 
ing with pemphigus vulgaris. The idea was 
to endeavor to produce detoxification of the 
pemphigus poison by small doses of deeply 
penetrating roentgen rays. These patients 
were given short radiation over the hepatic 
and splenic regions. The results were amaz- 
ing. The patients’ blood was detoxified, as 
indicated by pharmacological tests de- 
scribed above, and the clinical condition of 
the patients was improved. Both of these 
patients are alive and in good health at the 
writing of this paper, three years after the 
beginning of the disease,* and this is itself a 
remarkable record for the usually fatal 
disease, pemphigus vulgaris." Since the 
initiation of these radiotherapeutic studies, 
a series of other patients was given similar 
treatment, and more or less improvement 
was noted in 75 per cent of them. These 


*Also in March, 1949. 
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are described elsewhere. ? Here again the 
factors used were 200 kv., with 20 ma. and 
target distance of £o cm. 


EFFECTS OF DIFFERENT FILTERS 


Perhaps the most interesting observa- 
tions made by the authors from the stand- 
point of biophysics was the „undoubted 
fact, as far as biological reactions are con- 
cerned, that the detoxification of pemphigus 
serum both in vitro and in vivo was pro- 
duced best only when short roentgen rays 
were employed, obtained by filtration 
through a composite filter of 1 mm. Al and 
2mm. Cu. Thus, for instance, when pem- 
phigus blood serum was treated in vitro 
with these rays in doses of 100 r, complete 
detoxification occurred. On the other hand, 
however, when another sample of the same 
original serum was treated with exactly the 
same dosage, 100 r, using o.5 mm. Cu 
filter, very little or no detoxification oc- 
curred. Apparently there was a qualitative 
difference in the biological effect of the 
rays taking place, which is contrary to the 
usual teachings of physicists. 

In order to clarify as much as possible this 
puzzling observation, the aid of a well known 


physicist was enlisted for further research 
on the problem. Dr. Scott; W. Smith, x-ray 
physicist at the National Bureau of Stand- 
ards, Washington, D.C., was invited to 
calibrate the roentgen apparatus employed 
for therapy at theSinai Hospital, Baltimore, 
and to aid in constructing a physical ap- 
paratus by which roentgen rays differing 
widely in their quality range could be em- 
ployed for pharmacological research. This 
was done by Dr. Smith as follows: Five 
different sets of filters were selected, their 
absorption curves and halflayer values 
were determined and different voltages 
were selected which would yield exactly 
the same intensity or dosage of roentgen 
rays and yet furnish aggregates of roentgen 
rays definitely different in quality. Table 1 
gives the physical data which we obtained 
in our biophysics experiments. For brief- 
ness, the five filters are designated as A, B, 
C, D, E. Starting with this apparatus, we 
exposed specimens of various kinds of 
pathological blood sera as well as a num. 
ber of drugs, and after exposing them to 
exactly the same dosages of the roentgen 
rays, experiments were made to ascertain 
if any differences in the pharmacological 


TABLE I 


PHYSICAL FACTORS FOR THERAPY CONE 15 BY 15 CM. 








Symbol — Kv. wn Ma Filte r/min Time "m roo Fr 
A 200 20 0.93 mm. Cu 24.0 4 min. IO sec 
B 160 20 0.62 mm. Cu 13.5 7 min. 24 sec. 
C 12€ 20 0.31 mm. Cu 8.2 I2 min. I2 sec, 
D 100 20 6.25 mm. Al aud 29 min. 24 sec. 
E 80 20 4.16 mm. Al 1,35 74 min. O sec. 
Taste II 
PHYSICAL FACTORS FOR THERAPY CONE 6 By 8 cM. 
: Effective 
V. Half-Value " | 
Symbol ( je Ma. Filter loe r/min. Time for roor Wave- 
pe: y length 
Pon X ccc ME CMM MM MH ig tee to ee eg te nee a ee o 
A 200 20 0.93 mm. Cu 1.05 mm, Cu 20:5 4min. josec. — o.17À 
B 160 20 0.62 mm. Cu 0.67 mm. Cu II.7O 8 min. 34 sec. 0.19 À 
C 126 2 0.31 mm. Cu 0.28 mm. Cu 7.10 7 min. 6 sec. 0.27 À 
D 100 2 6.25 mm. Al 4.10 mm. Al 2.94 34min. O sec. 0.39 À 
E 80 20 4.16 mm, Al 3.00 mm. Al 1.17 8s min. 30sec. 0.52A 
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properties could be detected. As will be 
seen, the results established conclusive y 
that there were marked differences in the 
pharmacological effects produced by the 
rays filtered through different filters. 
Table 1 shows the physical data estab- 
lished for the roentgen apparatus employ- 
ing a therapy cone of 15 by 15 cm. Table 1 
gives the factors which we employ more fre- 
quently with a therapy cone 6 by 8 cm. 
for irradiating sera and drugs in smal 


open top glass containers at a distance ct 


£o cm. 


IRRADIATION OF BLOOD SERA 


ret M 
(he changes produced in sera and drugs 
by irradiating them with roentgen rays 
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blood sera from all kinds of psychoses and 
from pemphigus were markedly affected 
by irradiating them with some qualities of 
roentgen rays and not affected by other 
qualities. This is strikingly illustrated by 
Tables v and vr, both of which are com- 
posite tables summarizing the results ob- 
tained in a large number of experiments. 
Thus, for instance, it will be seen that 
pemphigus serum is markedly detoxified 
when a composite filter of 1 mm. Al and 2 
mm. Cu is used, whereas the same serum 
treated with roentgen rays passed through 
a filter of 0.5 mm. Cu was only slightly 
detoxified. Of the five individual filters, A, 
B, C, D, E, the most striking effect was 
obtained with Filter A which produced 


Tasik HI 


RESISTAN™ BLOOD SERA 


Leprosy Serum 


Method of 


" Dura- à : 
Roentgen Dosage toxic 
A tion : : 
Treatment Index 


Untreated contro] 
1% solution > me - 52% 


Using Filter A 5 min. 100 r 49570 
Using Filter B 9 min. ioo r une 
Using Filter C [4 min. 100 r 56% 
Using Filter D 34 min, 100 r 50% 


—€————————' IMM(€———————————————————— 


employing various filters, administered in 
exactly the same dosages were studied in 
some cases by zoopharmacological meth- 
ods, in other cases by phytopharmacologi- 
cal methods, and in still other cases by 
biochemical tests. The resuits obtained 
are here briefly presented. The blood sera 
studied came from the following pathologi- 
cal conditions: catamenia, trachoma, lep- 
rosy, pemphigus, pernicious anemia, and 
psychoses. It was found that menstrual 
serum and the sera of leprosy and trachoma 
irradiated with roentgen rays passing 
through various filters did wot change the 
phytotoxicity of these bloods as studied on 
seedlings of Lupinus albus. This is shown in 


Tables 11 and rv. On the other hand, the 


Phyto- | 


Catamenia Serum 


Method of | Phyto- 
Dura- "ETE ae 

Roentgen à Dosage toxic 

Eu tion 

Treatment Index 


Untreated contra 
15 solution ua uu 48% 


Using Filter A § min. 1cor 46% 
Using Filter B g min. IOO r 44% 
Using Filter C 14 min. rocr 48% 
Using Filter D 34 min. 100 I 49% 
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Taste IV 


TRACHOMA BLOOD SERUM 


nada through Composite Filters of 
1.0mm. Al plus 2.0 mm. Cu 





toxic 
Specimen No. 4 Index 


toxic | 


Specimen No. 1. Index 


Before irradiation 65% | Before irradiation 57% 
After 110 r £775 | After ilor £795 

Specimen No. ; 
Before irradiation 55% 
After 110 r 47% 





Before irradiation 55% 


pede No. 2 | 
ie 
After 110 r | 





| Specimen No. 6 

Before irradiation 59% 
C; 

After 110r 87% 


Specimen No. 3 
Before irradiation 58% | 
After 110 r 61% | 
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Tage V 
PSYCHOTIC BLOOD SERA 
(POOLED SPECIMENS) 
Schizophrenic Sera | “Manie Depressive Sera 
des a far cae oa mo TM T ec a ES a tO | Sa IR a ee eh PA SS um c t AL ad UO fam ste te ae ee ELEM 
Method of Phyto- | Method of Phyto- 
Dura- jit Dura | : 
Roentgen Dosage toxic | Roentgen : Dosage toxic 
E tion Bs tion 
Treatment Index | Treatment Index 
reread a aaan aane erna eaa Ed i mn—— Ea med 
Untreated specimen = — 37% | Untreated specimen Sos oo 50% 
Using Filter A 5 min Ico r 7995 | Using Filter A $ min. 100 r 71% 
Using Filter B 9g min 100 f 68% | Using Filter B g min, ioo r 62% 
Using Filter C 14 min IOO r 61% | Using Filter C 14 min. 100 Fr 54% 
Using Filter D 34 min oo Fr 5795 Using Filter D 34 min. 100 r 50% 
Using Filter E 85 min 100 Fr 54% | 
Taste VI sera from patients with pernicious anemia 
PEMPHIGUS SERUM (POOLED SPECIMENS) were also found to be detoxified by roentgen 
LLL r ays passed th rou gh a compos ite filte r 
| Phyto- (Table vit). 

MUS of Roentgen Dura- Dos- Ere j Another interesting series of experiments 
reatmen tion age ndex o : . | : 
SERO s Growth Was carried out with the blood of a patient 

NM AE E A AE een suffering from hemophilia. This particular 
Untreated specimen — — 42% patient hospitalized in the wards of Sinai 
Using Filtero.s mm. Cu 4min. 100r 52% Hospital usually exhibited a very marked 

qe n : LOT a : de s . 

e : Tu "d mm.Cu 6min, 100r 7 6/0 prolongation of his clotting time. Specimens 

E ! ni. 100r 739, . a 

iL eta d 737" ^ of his blood were taken from an arm vein 

Using Filter B omin. loor 57% Lenf f | DM 

Using Filter C 14min. 1oor 46% and the inriuence o roentgen rays Of vari- 
Using Filter D 34min. 100r 40% ous wavelengths on clotting time was 
using Filter E 85min. 100r 35% studied, as shown in Table vin. Here it 


marked detoxification. Filter B produced 
slight detoxification while Filters C and D 
produced no effect and Filter E actually 
rendered the serum more phytotoxic. Very 
similar results were obtained with irradi- 
ating blood from psychotic patients. Blood 


will be noted that the unirradiated serum 
took four hours forty minutes to clot 
whereas the normal clotting time in hu- 
mans studied by the Lee-White method 
varies from five to ten and not more than 
fifteen minutes. When the whole blood from 
this hemophilia patient treated with roent- 
gen rays passed through Filter A the clot- 


Tase VII 


PERNICIOUS ANEMIA SERUM 
(POOLED SPECIMENS) 


Jh x t 
Method of Roentgen Treatment Duration Dosage : S nd 
Untreated control 1% solution € =e 42% 
Using filter of 1.0 mm. Al plus 2.0 mm. Cu 2 min. 36r 56% 
Using filter of 1.0 mm. Al plus 2.0 mm. Cu 4 min. 72r 59% 
Using filter of 1.0 mm. Al plus 2.0 mm. Cu 6 min. 108 r 67% 
Using filter of 1.0 mm. Al plus 2.0 mm. Cu 8 min. 144 r 3295 
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ting time was cut down to one hour three 
minutes. Irradiation through Filter B pro- 
longed the clotting time to one hour thirty- 
one minutes, whereas irradiation through 
Filter D prolonged it to two hours three 
minutes (Table vin). In this case there was 
definitely a marked difference produced by 
equivalent dosages of roentgen rays but ef 
different qualities. However, as has al- 
ready been stated by the authors in an arti- 


Taste VIII 


HEMOPHILIA PATIENT 
Nov. 12, 1947 
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Clotting Time 
of Whole Blood 
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Specimen 


Untreated Serum 4 hr. 40 min. 
Irradiated with 100 r Filter A thr. 3 min. 
Irradiated with 100 r Filter B | hr. 31 min. 
Irradiated with 1co r Filter D 2 hr. 3 min. 


cle on hemophilia, increasing the dosage be- 
vond certain limits may reverse the throm- 
boplastic effect of the roentgen rays. 


IRRADIATION OF DRUGS 


In addition to studies on blood we exam- 
ined the effects of roentgen irradiation in 
vitro, using various filters, on the following 
drugs: tincture of digitalis, digitoxin, the 
venom of Crotalus atrox (rattlesnake), the 
neurotoxin of Naja tripudians (cobra 
venom), solutions of penicillin, both crystal- 
line and amorphous, and streptomycin. The 
action of various qualities of roentgen rays 
on tincture of digitalis was studied in a 
large number of experiments by phyto- 
pharmacological methods," on the one 
hand, and by intraperitoneal injections in 
white mice." Tables 1x and x reveal again 
the difference in the effects produced when 
different filters are used. This 1s especially 
well illustrated by the phytopharmacologi- 
cal assay which is a composite table of thir- 
teen experiments using all five filters. it 
will be seen that irradiation through Filters 
A and B produces a marked decrease in the 
toxicity of digitalis for Lupinus seedlings. 
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Taste IX 


PHYTOPHARMACOLOGICAL ASSAY OF DIGITALIS 
TINCTURE. COMPOSITE TABLE OF I3 EXPERI- 
MENTS WITH I PER CENT SOLUTION 
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Phyto 

Method of Roentgen Duration Dosage toxic 
Treatment Index of 
Growth 

Untreated specimen — -= 51% 

Jsing Filter A g min loo f 73% 

Using Filter B 9 min Ico r 72% 

Using Filter C i4 min ioor 62% 

Using Filter D 34 min 1oo r 58% 

Using Filter E 8; min. 100r $796 


FERNER Es £cóóÉ v LLL LAM MEME 


Irradiation through Filter C produces only 
a slight effect while irradiation through Fil- 
ters D and E produces still less effect. The 
protocols shown in Table x illustrate the 
results obtained with digitalis injections in 
mice. Here again it will be noted that irradi- 
ation through Filter A reduces the potency 
of digitalis much more than irradiation 
through Filter C, as indicated by the mor- 
tality of animals obtained in the experi- 
ments. 

The effects of roentgen rays of various 
qualities on the most active principle of 
digitalis, namely digitoxin,* was studied by 
a chemical method, as well as on plants. 
The effects of irradiation of digitoxin in 


TsBLle X 


DIGITALIS EXPERIMENTS ON MICE 
OCT. 29-NOV. 7, 1947 
Dosage 4 mg. per gram weight 


I. Normal Tr. digitalis 4 mg. per gm. wt. 
Mortality 100% 
Phytotoxic index 51% 


II. Irradiated through 
Filter A, 300 r 


4.5 mg. per gm. wt, 
Mortality 25% 
Phytotoxic index 72% 


IIT. Irradiated through 
Filter C, 300 r 


4.5 mg. per gm. wt. 
Mortality 35% 
Phytotoxic index 62% 


ieee en tan cadena nase ARAMA RE RL i ELE RIANA i UN P ERE 


* The digitoxin was obtained from the Winthrop Company 
through the courtesy of their research director, Dr. Maurice 
Tainter. 
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TABLE XI 


INFLUENCE OF ROENTGEN IRRADIATION ON DIGITOXIN (WINTHROP) 
METHOD OF ANDERSON AND CHEN 
Colorimetric Readings with Klett-Summerson Photoelectric Colorimeter 
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Concentration of Roentgen 
Solution Treatment 
1 :20,000 In alcohol Not irradiated 
1 :20,000 in alcohol Using Filter A 
1 :20,000 in alcohol Using Filter B 
1 :20,000 in alcohol Using Filter C 
1 :20,000 in alcohol Using Filter D 
Tase XII 
COBRA VENOM (Naja tripudians) 
COMPOSITE TABLE 
SOLUTION IN PHYSIOLOGICAL 
SALINE 1:1100,000 
! Phyto- 
Method of e 
Roentgen Duration Dosage | 
Index of 
Treatment à 
Growth 
Untreated specimen — — 7590 
Using Filter A § min. loo r 82% 
Using Filter B g min. 100 r 86% 
Using Filter C 14 min. rocr 90% 
Using Filter D 34 min. oor 93% 
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alcoholic solutions were compared colori- 
metrically by the method of Anderson and 
Chen.” Table x1 shows a definite difference 
produced by irradiation through the dif- 
ferent filters (Table x1). 

The effects of cobra venom were studied 
on both plants and animals. Assays of the 
solutions of cobra venom irradiated by dif- 
ferent qualities of roentgen rays were made 
by the method of Macht on white mice. 
It will be noted from Table xu that roent- 


Tase XIII 


ASSAY OF COBRA NEUROTOXIN ON BASIS OF 
I MOUSE UNIT PER 2O GM, MOUSE 





I. Unirradiated solution Mortality 90% 
II. Irradiated 100 r through 
Filter A Mortality $095 
HI. Irradiated 100 r through 
Filter C Mortality 30% 
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Dosage Phytotoxic Colorimeter 
Index Reading 
Ku 74% 5656 
200 f 50% 66.5 
bobo 48% 62.0 
eU 409% 56,0 
id 44% 2.0 


gen irradiation of cobra venom produces a 
deterioration or attenuation of the venom, 
but here again there was a difference in the 
degree of deterioration of the venom ir- 
radiated using Filters A and B, on the one 
hand, and of the venom irradiated using 
Filters C and D, on the other. Similar dif- 
ferences in toxicity of cobra venom were 
noted in phytopharmacological experiments 
on Lupinus albus seedlings!? and here also a 
parallel difference in degree of decomposi- 
tion was found in regard to roentgen rays 
filtered by different filters (Table xri). The 


Taste XIV 


VENOM OF Crotalus atrox SOLUTION 1:5000 
COMPOSITE TABLE 





: Phyto- 
Method of de 
| | : toxic 
Roentgen Duration Dosage + 
UEM UNS Index of 
: Growth 
Untreated specimen _ — 2207. 
Using Filter A 5 min. IOOT 64% 
Using Filter B 9 min. roo f 6795 
Using Filter € 14 min. IOO r 79% 
Using Filter D 34 min. 100 f 82% 


venom of the rattlesnake was studied on 
the growth of plants as well as in regard 
to its toxicity for mice (Table xiv). The 
results obtained also definitely indicated a 
difference in pharmacological reaction pro- 
duced in samples of the same venom solu- 
tion treated with roentgen rays of different 
qualities. 

In regard to the very important class of 
antibiotics, penicillin and streptomycin, 
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the pharmacological reactions were studied 
by phytopharmacological methcds, on the 
one hand, and by biochemical methods, on 
the other. These studies are still in progress 
but it can be definitely stated here that a 
marked difference in pharmacological prop- 
erties of both drugs was found between 
samples treated with roentgen rays passed 
through a composite filter of 2 mm. Cu 
and those treated with roentgen rays 
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warranted on the basis of the numerous 
radiation and pharmacological experiments 
performed by the authors. 

In the arst place, roentgen rays produce 
marked changes in the pharmacological 
properties of some kinds of sera, and few or 
none on sera from other pathological con- 
ditions. 

In the second place, similar changes in 
the potency of certain drugs are produced 


Taste XV 


OXIDATION-RELUCTION EXPERIMENT (THUNBERG'S METHOD) 
EMULSION OF WATER-SOAKED Lupinus albus SEEDS 


Time Required 


Phyto- for Decolori- 
Serum Examined Roentgen Treatment toxic zation of 
Index Methylene 
Blue 
Normal human serum Untreated 75% £o min. 
Pooled pemphigus serum Untreated 4295 2 hr. o min 
Pooled pemphigus serum 100 r thraugh filter of 1 mm. Al plus 2 mm. Cu 80% 68 min. 


Pooled pemphigus serum 


passed through a filter of 0.5 mm. Cu. Full 
data will be published in a separate paper. 

Among the biochemical tests emploved 
in studying penicillin as well as seme of the 
blood sera were experiments concerned 
with oxidation-reduction phenomena. The 
Thunberg method was employed +% These 
studies are still in progress but it may 
be stated here that there was a definite 
difference noted after treatment of speci- 
mens of the sera and antibiotics, with 
roentgen rays passed through different 
filters. A very striking illustration is shown 
in Table xv which gives the results obtained 
with a specimen of pooled pemphézus serum 
both in regard to its phytotoxic index of 
of growth for Lupinus albus roots and the 
time required for decolorization 5f methy- 
lene blue by Thunberg's method 


COMMENTS 


While the above investigation is stillin 
progress certain tentative conclusions are 


too r throagh filter of 1 mm. Al plusc.s mm. Cu 54% 
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by irradiation. with roentgen rays, some 
drugs developing a greater toxicity, and 
others revealing a diminished physiologic 
potency. 

In the third place, in view of the quanti- 
tative pharmacological assays and the 
carefully controlled irradiation experiments 
with different filters and equivalent doses 
of roentgen rays, there is no doubt that 
roentgen rays of different wavelength pro- 
duce changes in blood sera and in a num- 
ber of drugs or poisons which are qualita- 
tively anc. quantitatively different phar- 
macologically. What the ultimate explana- 
tion of the phenomenon may be is not yet 
certain; however, it is certain that treat- 
ment of blood sera and drugs with roentgen 
rays of different wavelengths is of consid- 
erable diagnostic value in medical work and 
may be of therapeutic importance, as has al- 
ready been established by our experiences 
with pemphigus and hemophilia. The pres- 
ent research, although it must still be re- 
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garded as of a preliminary and heuristic 
nature, certainly warrants further investi- 
gation along the above most interesting 
lines. 

Finally it must be emphasized that the 
above experiments with roentgen rays were 
all carried on in the laboratory (with two 
exceptions) and at present cannot be ap- 
plied clinically without further work. The 
two exceptions are the diseases pemphigus 
and hemophilia concerning which some 
favorable therapeutic results in patients 
have already been obtained. 


Sinai Hospital 
Monument St. and Rutland Ave. 
Baltimore 5, Maryland 
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THIMBLE CHAMBER CALIBRATION ON SOFT 
| ROENTGEN RAYS 


By F. H. DAY 
X-ray Section, National Bureau of Standards 
WASHINGTON, D. C. 


I. INTRODUCTION 


HIMBLE chambers of the Victoreen 

type are normally designed for the 
measurement of relatively hard radiations 
and are customarily calibrated using roent- 
gen-ray beams which are produced by tubes 
with an applied voltage of 7o to 200 kv., 
and which are subjected to some prelimi- 
nary filtration; at least 2 mm. of alumimum 
or o.2 mm. of copper. Over this range, the 
chambers yield readings which are practi- 
cally independent of the radiation quality 
when calibrated against a free-air chamber. 
However, in the absence of any other ioniza- 
tion chamber, they are frequently used for 
measuring very much softer radiations 
than those for which they are designed or 
calibrated. Numerous cases have come to 
our attention where the red bakelite 25 r 
chamber has been employed to measure 
radiations produced by potentials as low as 
20 or 30 kv., and it has been obvious in 
many cases that the users have had no 
reasonable idea as to the magnitude of the 
errors* involved. It therefore appeared to 
be desirable to investigate the magnitude 
of these errors and provide some quantita- 
tive data thereon. 

Measurements cited in this paper with 
respect to the effect of added filtration on 
the calibration relate primarily to one 25 r 
chamber. The effect of thimble chamber 
type is studied using red bakelite 25 r, roor, 
and 250 r chambers, as well as the newly 
designed 250 r nylon chamber. When cali- 
brations are made in a given roentgen-ray 
beam, or in different beams of exactly the 
same quality, then, as noted below, dif- 
ferent chambers of the same type gener- 
ally require the same corrections. 1. Simi- 

* By "error" is meant the departure of r-meter readings from 


those of a standard free-air chamber. 
j “Correction,” as here used, is a factor by which r-meter 


larly, chambers of different types require 
different corrections. 

While our results may be taken as typical, 
the very magnitude of the corrections re- 
quired indicates that whenever a thimble 
chamber is to be used for precise measure- 
ment in the very soft roentgen-ray region, 
it should be specifically calibrated for the 
exact conditions under which it will be 
used. This becomes the more important, 
the lower the roentgen-ray excitation po- 
tential. The wave form of the excitation 
potential becomes increasingly more impor- 
tant at the lower potentials also. 

It 1s desirable for thimble chamber read- 
ings to bear a constant relationship to those 
of a standard free-air chamber over a wide 
range of roentgen-ray quality. To achieve 
this, it is necessary that the type of absorp- 
tion and scattering in the thimble chamber 
wall be equivalent to that which is ob- 
served in air, and, that the absorption in 
the wall thickness be negligible in compari- 
son with the transmission through it, or, 
that the secondary corpuscular radiation 
within the cavity be enhanced by means of 
a suitable internal coating of the wall to 
compensate for radiation lost by absorption 
in the wall thickness. 

The practical attainment of this require- 
ment is not difficult for £o to 200 kv. roent- 
gen rays emitted by a tube whose inherent 
filtration is at least 0.2 mm. of copper. For 
example, in the measurement of radiation 
from such a tube, the Victoreen 25 r 
thimble chamber, with its 0.6 mm. red 
bakelite wall, reads only 5 per cent low for 
50 kv. radiation if it reads correctly for 100 
to 200 kv. radiation. 

The problem is much more difficult, how- 
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readings must be multiplied to make them agree with those of a 
standard free-air chamber. 
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Fic. 1. The effect of roentgen-ray excitation potential and added aluminum filtration upon corrections re- 
quired to the readings of a 25 r bakelite thimble chamber on r-meter No. 1193 when calibrated on roentgen 
rays generated by a tube with 1.5 mm. of beryllium inherent filtration. 


ever, in the case of long wavelength roent- 
gen rays, produced by a tube whose in- 
herent filtration is, say, 1.5 mm. of beryl- 
lium. Roentgen rays as long as 4 Angstréms 
in wavelength are available in measurable 
quantity from such a tube, and these are 
readily absorbed, even in a few centimeters 
of air. There are applications where it is 
necessary to determine the exposure at or 
near the portal of a beryllium window tube. 
A properly designed chamber, therefore, 
should measure 4 Ángstróm roentgen rays 


(approximately 3 kv. quality), with a mini- 
mum of correction. 

An attempt has been made in this direc- 
tion, utilizing an ionization chamber hav- 
ing a beryllium wall. The use of an open- 
air chamber has been reported, utilizing a 
limiting diaphragm and a mesh type elec- 
trode system consisting of silk threads 
soaked in india ink to make them electri- 
cally conducting. A similar chamber has 
also been constructed, substituting, in 
place of the mesh of silk threads, Kodapak 


N 
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I, which is cellulose acetate sheet 0.00088 
inch thick containing some plasticizer. Its 
calibration. at the National Bureau of 
Standards yields scale factors (roentgens 
per scale division) which vary by less than 
8 per cent as the roentgen-ray excitation 
potential is varied from 7.5 to 90 kv. and 


RATIO OF STANDARD CHAMBER TO F- METER. READINGS - 


Thimble Chamber Calibration on Soft Roentgen Rays 


545 


stances, 100 cm. of air at approximately 760 
mm. of Hg pressure and 22° centigrade. It 
is necessarily a part of the minimum filtra- 
tion, although it is not hereinafter so desig- 
nated. 

The standard ionization chamber used in 
in this comparison was the one designed for 





CONSTANT POTENTIAL (KV) APPLIED TO X-RAY TUBE 


Fia. 2. The effect of roentgen-ray excitation potential and added aluminum filtration upon corrections re- 
quired to the readings of a 25 r bakelite thimble chamber on r-meter No. 1193 when calibrated on roentgen 
rays generated by a tube with 1.3 mm. of cerium glass inherent filtration. 


the filtration from the minimum of 1.5 mm. 
of beryllium plus too cm. of air to this 
plus 4 mm. of alumimum. | 


II. EXPERIMENTAL PROCEDURE AND 
RESULTS ^ — 


In this study, the usual substitution 
method, was employed in. the calibration of 
the thimble chambers, the radiation being 
first measured with a standard guarded 
field, free-air ionization chamber and then 
with the thimble chambers placed in the 
position of the limiting diaphragm. The fil- 
tration between the roentgen-ray tube por- 
tal and the ionization chamber is, in all in- 


measuring radiations produced by poteh- 
tials up to 200 kv. It has an air path of 21.1 
cm. between ‘the limiting diaphragm and 
the front edge of the collector plate.4 Cor- 
rections required for the air absorption 
over this distance vary from about 0.5 per 
cent for 200 kv. radiation to 33 per cent for 
10 kv. radiation? and these have been ap- 
plied in this calibration. | 
"Constant'"* potentials varied in steps 
between Io and 200 kv. were employed on 
each of two tungsten target roentgen-ray 


. * The power supply has a resistance-capacitance filter to re- 
duce the ripple to 0.05 per cent per milliampere current drain, and 
currents used in these calibrations did not exceed 10 milliamperts, 
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tubes used in the calibration. The first was 
a thin-walled (1.3 mm.) cerium-glass tube, 
which offers about as little inherent filtra- 
tion as any glass-window tube. The second 
was a 200 kv. water-cooled tube whose 
window thickness is only 1.5 mm. of beryl- 
lium, and which has almost no inherent fil- 
tration. 

The r-meter readings were observed 
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aluminum of added filtration. For example, 
it is observed for the minimum filtration 
that the correction is 1.52 at 100 kv. and in- 
creases to 2.3 at 10 kv. It is obvious that 
with such a large correction, the calibration 
of a thimble chamber for use with very soft 
radiations must be made with considerable 
care. In fact some earlier studies® indicate 
the necessity of effecting a special calibra- 
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Fic. 3. The effect of roentgen-ray excitation potential and added copper filtration upon corrections required 
to the readings of a 25 r bakelite thimble chamber on r-meter No. 1193 when calibrated on roentgen rays 
generated by a tube with 1.5 mm. of beryllium inherent filtration. 


over approximately the same scale range 
to avoid any possible scale factor error, and 
were readily reproduced within + 1 per 
cent. This is an over-all error, which in- 
cludes fluctuations in the calibrating equip- 
ment of not greater than +0.3 per cent. 
Figure 1 shows thimble chamber correc- 
tions using the beryllium-window tube 
over the range of Io to 100 kv., and for 
filtrations ranging from the minimum of r.c 
mm. of beryllium to this plus 6 mm. of 


tion for each specific tube in conjunction 
with its own specific potential source. The 
addition of as little as 1 mm. of aluminum 
to the beam, however, reduces the error 
from 52 to 3 per cent at 100 kv. and from 
60 to 8 per cent at 50 kv. 

Similar corrections using the 1.3 mm. 
glass-wall tube are shown in Figure 2. 
Here, for minimum filtration, it is seen that 
the correction varies from 1.17 at Ioo kv. 
to 1.34 at 20 kv. Comparing these correc- 
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tions with those of the 0.3 mm. aluminum 
curve in Figure r, it is found that they are 
closely alike over the whole potential 
range, indicating that the 1.3 mm. of cerium 
glass is equivalent in absorption to approxi- 
mately o.3 mm. of aluminum. 

Calibration curves for the beryllium- 
window tube and copper filtrations at po- 
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to 200 kv., and additional filtration does 
not change the calibration curves observ- 
ably. 

In Figure 4, calibration curves for roent- 
gen rays from the tube with 1.5 mm. of 
beryllium inherent filtration, and no added 
filtration, show the effect of thimble cham- 
ber type. In this comparison, three types 





CONSTANT POTENTIAL (KV) APPLIED TO X-RAY TUBE 


Fic. 4. The effect of roentgen-ray excitation potential upon the corrections required to the readings of dif- 
ferent types of bakelite thimble chambers when calibrated on roentgen rays generated by a tube with 1.5 
mm. of beryllium inherent filtration and no added filtration. 

Note: The 250 r, 100 r, and 25 r chambers are each used in conjunction with r-meter No. 1193. Another 
25 r chamber used in conjunction with r-meter No. 1282 yields readings which are the same within experi- 
mental error as those observed with the 25 r chamber which were read on r-meter No. 1193. 


tentials up to 200 kv. are shown in Figure 
3. It is observed that until approximately 
0.22 mm. of copper filtration is added to 
the beam, the errors at low potentials are 
relatively large, 11 per cent, for example, 
at 5o kv. and o.11 mm. of copper filtration. 
However, for 0.22 mm. of copper filtration, 
the thimble chamber agrees with the stand- 
ard within +2 per cent over the range of 5o 


of bakelite chambers (250 r, 100 r, and 25 r) 
were used in conjunction with r-meter, 
serial No. 1193. Another 25 r bakelite 
chamber was used in conjunction with r- 
meter, serial No. 1282. The readings of the 
two 25 r chambers and r-meters are the 
same, within experimental error, while 
those of the 100 r and 250 r chambers show 
substantially greater departure from those 
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of the standard chamber. It is interesting 
to note that the calibration curves for these 
chambers run closely parallel to each other. 
For example, the correction factor to the 
IOO r and 250 r chambers are 1.63 and 1.71, 
respectively, at 100 kv., and 1.79 and 1.87, 
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Table 1 shows the aluminum half-value 
layers for 10 to 200 kv. roentgen rays with 
filtration ranging from r. 5 mm. of beryllium 
to this plus 6 mm. of aluminum. For mini- 
mum filter the very very small half-value 


layers, even at 200 kv. indicate that the 


UM 


ke | 


gima POTENTIAL we nae ia M TUBE 


Fic. 5. The effect of roentgen-ray excitation potential and added aluminum and copper filtration upon cor- 
rections required to the readings of a 250 r nylon thimble chamber on r-meter No. 2449 when calibrated on 
roentgen rays generated by a tube with 1.5 mm. of beryllium inherent filtration. 


respectively, at 30 kv., or differences of 
0.08 at each potential. 

A 250 r nylon chamber with a 0.005 inch 
wall thickness has recently become com- 
mercially available, and its calibration is 
shown in Figure 5 using a roentgen-ray 
tube with 1.5 mm. of beryllium inherent 
filtration. For minimum-filtered radiation 
this chamber reads in error by 31.5 to 28 
per cent over the range of 30 to 100 kv. 
This is in contrast with an error in the 250r 
red bakelite chamber readings of 87 to 71 
per cent in the same excitation potential] 


range, as seen in Figure 4. 


great part of the absorbed radiation is ex- 
tremely soft, perhaps in the region of 20 
to 30 kv., in terms of the usual measuring 
techniques. As an example of the effect of 
roentgen-ray beam quality upon thimble 
chamber calibration, it is observed in Fig- 
ure § that 6 mm. of aluminum is required 
to reduce the correction factor to a mini- 
mum at 150 kv. Table 1 indicates that a 
150 kv. beam, prefiltered by 6 mm. of 
aluminum, has a half-value layer of 7.6 mm. 
of aluminum. This is in contrast to half- 
value layers ranging from 0.04 to 0.18 mm. 
of aluminum at Io and 200 kv., respective- 
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TABLE I 


ALUMINUM HALF-VALUE LAYER DETERMINED WITH FREE-AIR IONIZATION CHAMBER AS 
A FUNCTION OF FILTRATION AND OF ROENTGEN-RAY EXCITATION POTENTIAL 


























Half-Value Layer of Aluminum 














Constant Added Filter 
Potential Minimum | | - 
Filter* O.I mm. m mm. [0.3 mm. |o.5 mm. | 1.0 mm. 2.0 mm. 3.0 mm. | 6.0 mm. 
Al | Al AI AI Al | Al Al Al 
(kv.) (mm. ) (mm.) | (mm.) | (mm.) | (mm.) | (mm.) | (mm.) | (mm.) | (mm.) 
IO O.04 0.06 O.IO 
20 0.08 O.II 0.15 0.18 0.22 
30 0.09 O.I4 O.I9 0.27 S NE LS 0.6 0.9 1.5 
50 O.IO 6.15 O.2 0.34 0.57 I4 I.4 I.5 2.8 
100 O.II 0.19 6.7 0.48 1.0 1.8 2.9 3.6 2a 
150 0.14 0.29 O.64 | 1:9 2.0 | m$ 4.6 ee 7.6 
200 0.18 | 0.40 1.3 | 2.1 Sua I x 6.3 7.1 8.8 





* 1.5 mm. of beryllium plus 100 cm. of air. 


for minimum filtered beams. In view of 
the large percentages of soft components in 
beams from beryllium-window tubes, it is 
to be expected that chambers used for 
measuring radiations from such tubes, with 
no added filtration will be very critical as 
to design characteristics. 


III. CONCLUSION 


Thimble chambers can be calibrated for 
use with the very low potential, lightly fil- 
tered radiations, such as produced by beryl- 
lium-window roentgen-ray tubes. However, 
the errors may be as large as 130 per cent 
for radiation produced at 10 kv. constant 
potential. 

Considerable care must be exercised in 
determining the amount and kind of filtra- 
tion and potential employed in thimble 
chamber calibrations for soft roentgen rays. 
These factors are relatively unimportant, 
however, where filtrations above o.2 mm. 




















of copper or about 6 mm. of aluminum are 
used. 
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A NEGATIVE FEEDBACK DOSAGE RATE METER 
USING A VERY SMALL IONIZATION CHAMBER 


By H. E. JOHNS,* E. K. DARBY, t and J. J. S. HAMILTON} 


Physics Department, University of Saskatchewan 
SASKATOON, SASKATCHEWAN, CANADA 


] )U 5e the past few years several 
types of devices for measuring the ra- 
diation at a point have been described in 
the literature. Condenser chambers of very 
small physical dimensions have been devel- 
oped.!:7.910 These are especially useful for 
measuring the dose received at points with- 
in body cavities or even in the tissue sur- 
rounding radium implants. These cham- 
bers can be charged conveniently and sub- 
sequently measured by using an electrome- 
ter device developed by Spiers and Hay.’ 
They are not particularly suited to the 
measurement of radiation at a large num- 
ber of points within a phantom since the 
time taken to charge the chamber, place it 
in position, expose the chamber and finally 
measure the charge remaining on it can be- 
come appreciable. For such work a nega- 
tive feedback direct current amplifier is 
useful. 

Several amplifiers of this type have been 
described in the literature.??5 These de- 
vices all amplify and measure the small 
ionization current in an associated thimble 
chamber and so yield an instantaneous 
reading of the intensity of the roentgen- 
ray beam. If depth dose data are required 
such a chamber can be moved through a 
phantom while the intensity of the roent- 
gen-ray beam is held constant. Devices 
using two thimble chambers have been de- 
veloped* which avoid the need of holding 
the output of the roentgen machine con- 
stant. Most of these amplifiers require a 
rather large thimble chamber in order to 
obtain an ionization current large enough 
for amplification. This means of course that 
the intensity of radiation at a "point" can- 
not be measured. In this respect such de- 
vices are not as useful as the small con- 
denser chamber. 


In order to overcome this difficulty the 
authors have developed a highly sensitive 
D. C. amplifier using a very small ioniza- 
tion chamber. It cannot be claimed that 
this device is simple in nature but it does 
serve as a useful tool in a radio therapy de- 
partment for measuring backscatter and 
depth dose and for the investigation of 
stray radiation about treatment cones. It 
will be used for the investigation of the 
depth dose obtainable with the 25 mev. 
betatron installed at the University of Sas- 
katchewan. It has been in routine operation 
for about one year and has been found to be 
reliable in operation. The D.C. amplifier is 
capable of measuring currents down to 
10-* amperes, and in conjunction with an 
ionization chamber of 50 mm.? volume has 
been used to measure radiation intensities 
of £ r/min. to 500 r/min. with an accuracy 
of 1 per cent. For the higher dosage rates a 
chamber with a volume of ; mm.? has been 
used successfully. A photograph of the am- 
plifier and a selection of the probes which 
have been used with it are shown in Figure 
I. The o-100 microammeter in the upper 
right hand corner is the meter on which the 
intensity of the roentgen-ray beam strik- 
ing the thimble chamber 1s measured. The 
parts of the radiation meter will be de- 
scribed in turn. 

The Probe. It is desirable to locate the 
thimble chamber near the electrometer 
tube to eliminate the effects of radiation on 
the sensitive electrode and to keep the time 
constant of the device small. The original 
probe 4 (Fig. 1) was made made as a unit 
but all the others shown in Figure 1 were 
constructed so that a selection of thimble 
chambers could be connected to the probe 
by means of a screw fitting. This greatly in- 
creases the usefulness of the device for 


* Professor of Physics and Physicist with the Saskatchewan Cancer Commission. 


t Graduate Student, University of Saskatchewan. 
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thimble chambers with special properties 
can be employed at will. In order to keep 
the probe small in volume the VX-41 tube 
manufactured by the Victoreen Instrument 
Company was used as the electrometer 
tube. It has a volume of about 1 cm.? and 
excellent electrical characteristics, its input 
resistance when used in the space charge 
grid connection being about 10% ohms. 
The electrical connections for the probe are 
shown in Figure 2. 

It will be seen that the thimble chamber 
Is connected so that the outer sheath is at 
ground potential while the sensitive central 
electrode is about 15 volts negative with 
respect to ground and connected to the 
space charge grid of the VX-41. The normal 
operating voltages of the VX-41 measured 
with respect to the filament are indicated. 
When radiation falls on the thimble cham- 
ber the ionization current which flows 
through the to" ohm resistor would cause a 
change AV in the potential of the point 9 
if the point P were at a fixed potential. 
However, the point P is connected to the 
output of the amplifier in such a way that 
it changes in potential by — AV of approxi- 
mately the same magnitude so that the po- 
tential of 9 remains almost constant regard- 
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Fic. r. Photograph of D.C. amplifier and probes. 


less of the ionization current. This negative 
feedback characteristic of the amplifier 
makes the device linear in operation and 
insensitive to changes in the characteristics 
of the tube. It is important that an elec- 
trometer tube never be operated with the 
plate voltage applied before the filament is 
at operating temperature. Otherwise the 
tube becomes destabilized and will show 
very serious zero drift until it has been 
operated for several hours. For this reason a 
switch $ is placed in the plate circuit of the 
VX-41. The parts of the electrometer cir- 


Thimble 
Chamber 


To Negative 
Feedback 


V.T. ELECTROMETER 


Fic. 2. Circuit diagram of vacuum tube electrometer circuit. 
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cuit which are situated in the probe are en- 
closed by the dotted line shown in Figure 2. 

The actual mechanical construction of 
the probe is shown in Figure 3. The elec- 
trometer tube 1s located reasonably close to 
the ionization chamber and will at times be 
exposed to radiation. It is therefore neces- 
sary that the probe assembly be not affected 
by the radiation. Pockets of air trapped 
near the grid lead must be eliminated or 
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the probe with a lead sheath 1/16 inch in 
thickness. 

Power Supply and Amplifier.The power 
supply and amplifier shown diagrammati- 
cally in Figures 4 and § are based on a de- 
sign originated by Miller.» Both circuits 
make use of the cathode control amplifier 
in tubes T; and T, of Figure 4 and T; and 
T; of Figure 5, for the elimination of ca- 
thode drift. One section of the twin triode 


Bakelite 


Fic. 3. Diagram of probe assembly. 


enclosed in a field free region so that no 
ions can be collected. Therefore the grid 
lead is enclosed in a short piece of lucite 
tubing, coated with aquadag both inside 
and out, the outside surface being grounded 
and the inside connected to the grid. Ions 
produced in this region cannot be collected 
since they are in a field free region. The 
main volume of the probe is filled with cere- 
sin wax of good insulating properties in 
order to exclude the air from around the 
tube and grid resistor. The probe without 
an ionization chamber was tested for radi- 
ation sensitivity using gamma rays, 400 
kv. (peak) roentgen rays and 100 kv. (peak) 
roentgen rays. No deflection was observed 
for the gamma rays, a very small negative 
deflection when using 400 kv. (peak) 
roentgen rays and quite an appreciable de- 
flection, using the softer roentgen rays. 
This effect is due likely to photoelectric 
emission from the grid of the VX-41. The 
effect was removed entirely by surrounding 


acts as the amplifier while the other section 
gives an inverse feedback, thus minimizing 
fluctuations due to changes in heater vol- 
tage, cathode emission, etc. Since a very 
accurately regulated power supply is neces- 
sary for the plate voltages of the tubes, 
it was decided to build one capable of oper- 
ating the heaters of all critical tubes as well. 
For this reason the tube series which draws 
1s0 milliamperes was chosen and the 
heaters of these tubes were placed in series 
with a bleeder chain (Fig. 2 and 5) from 
which voltages for the D. C. amplifier 
could be selected. The power supply of 
Figure 4 gives regulation to better than +1 
millivolt for variations in the input voltage 
from 105 to 125 volts. This is quite ade- 
quate for the D. C. amplifier. 

The signal from the VX-41 is amplified 
by tubes T» and T; (Fig. 5) and the ampli- 
fed output is applied to one grid of the 
balanced cathode followers T, and T;. The 


O-IOO output microammeter is connected 
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Fic. 5. Circuit diagram of D. C. amplifier. 
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between the cathodes of T, and T; through 
a rheostat R and range selector switch S4. 
For zero ionization current the output meter 
is made to read zero by proper adjustment 
of the 20,000 ohm potentiometer to which 
the grid of T; is connected. Fifty per cent 
of the output from the cathode resistor of 
T. is fed back to the grid of the VX-41 so as 
to give negative feedback. Condensers C», 


Ca C4, and C; of Figure 5, and Ci, C;, and 
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closing Sə. Finally S; is closed and the zero 
adjustment made. After the radiation is 
turned on the proper range can be chosen 
by the selector switch S, For R=o, the 
five positions of S, give a full scale deflec- 
tion for radiation intensities of about 
r/min. I5 r/min., 40 r/min., 100 r/min. 
and 300 r/min., respectively, using a thim- 
ble chamber of 50 mm.’ Of course, other 
ranges can be obtained by placing different 


CALIBRATION OF 
THIMBLE CHAMBER 


60 70 80 90 100 


Fic. 6. Calibration of thimble chamber. 


C; of Figure 4 are necessary to ensure that 
negative feedback occurs for all frequencies. 
Without these troublesome oscillations oc- 
curred. 

Before the power supply is turned on, 5; 
(Fig. 5) is placed in position 1. This re- 
moves the section of the bleeder chain 
which supplies power to the VX-41 and 
removes the voltages from the plates of 
all the tubes in the amplifier. After the 
power supply starts to regulate as indi- 
cated by the small milliammeter (Fig. 1 
and 5) Sı may be moved through position 2 
to 3. This applies voltage to the plates of 
the amplifier tubes and to the filament of 
the VX-41. After about one second, plate 
voltage may be applied to the VX-41 by 


resistances in series with the meter. For 
depth dose work the variable resistance R 
is very convenient. Using it the output 
meter can be made to read 100 when the 
thimble chamber is at the surface of the 
phantom and the roentgen machine is giv- 
ing a certain output. As the thimble is 
moved below the surface, percentage depth 
dose may be read directly off the output 
meter. 

On the most sensitive range of the in- 
strument erratic fluctuations amount to 
about o.5 per cent of the full scale deflec- 
tion. These are mainly due to thermal 
noise in the 10" ohm resistor. When the 
amplifier is first turned on zero drift is 
troublesome but after about ten minutes 
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amounts to roughly 2 per cent per hour on 
the most sensitive range. 

Linearity and Wavelength Dependence. 
Because of the large amount of negative 
feedback in the amplifier it would be ex- 
pected that the instrument should be 
strictly linear. From examination of Table 
1 and Figure 6 it will be seen that this is the 
case. 

The wavelength dependence was checked 
against a Victoreen r-meter. The thimble 


TABLE I 


CALIBRATION OF THIMBLE CHAMBER 




















DX. Vic- 
Half-Value Ampli- toreen Sensi- Average 
Layer fer Reading tivity Sensi- 
Reading r/min. r/min/R tivity 
R 
dd 4.63 0.1405 
67.0 9.41 0.1405 
4.4 mm. Cu 67.0 9.41 O.I405$ 0.1410 
88.0 12.45 0.1415 
88.5 12.50 :O.1415 
60.5 8.70 0.1435 
61.0 8.85 O.I450 
1.43 mm. Cu 9I .O 15.2  O.I450 0.1442 
9I.O 13.0 0.1430 
94.0 13.6 0.1445 
0.25 mm. Cu 92.5 13.1 0.1420 0.1420 
94.0 [5.3 5.1420 0:1420 
2.0 mm. Al 60.0 8.57 0.1425 0.1422 
61:3 8.70 0.1420 





chamber was constructed of red bakelite, 
coated on the inside with aquadag, and 
containing a central electrode of aluminum. 
By the proper choice of the size of central 
electrode it was possible to get a chamber 
which had the same response as the Vic- 
toreen. This is illustrated in Table 1 where 
the responses of the D.C. amplifier and the 
Victoreen are compared for four different 
qualities of radiation. The ratio of the read- 
ings on the two instruments, i.e. the sensi- 
tivity, is shown in the last two columns. It 
will be seen that for any one quality the 
sensitivity Is constant regardless of the in- 
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tensity of the radiation, indicating the 
linear response of the instrument. In the 
last column appear the average sensitivities 
for a given quality of radiation. This sensi- 
tivity varies somewhat with quality but the 
variation is hardly greater than the inher- 
ent error in the measurements would pro- 
duce. The chamber has the same type of 
wavelength response as the Victoreen r- 
meter. 

Uses of the Amplifier. The amplifier has 
been used for making depth dose measure- 
ments and measurements of backscatter. 
It has been found especially useful for in- 
vestigating the distribution of radiation in a 
scattering medium in regions where the 
intensity of radiation changes rapidly. Be- 
cause of the small size of the thimble cham- 
ber the device is particularly useful for this 
type of work. It 1s also useful for investi- 
gating stray radiation leaks about treat- 
ment cones. Ít is at present being used for 
the investigation of the depth doses ob- 
tainable with the 25 mev. betatron at the 
University of Saskatchewan. The results of 
these and other measurements will be re- 
ported later. 


The authors wish to acknowledge the support 
which has been received from the National Research 
Council of Canada, the National Cancer Institute of 
Canada and the Saskatchewan Branch of the Can- 
adian Cancer Society. They also wish to thank Pro- 
fessor E. L. Harrington, Head of the Physics Depart- 
ment, for his many helpful suggestions and Mr. A. H. 
Cox of the Physics Department Shop for his careful 
machine shop work. 


Department of Physics 
University of Saskatchewan 
Saskatoon, Sask. 


REFERENCES 


I. FARMER, F. T. Condenser ionization chambers 
for measurement cf x-rays in body cavities. 
Brit. F. Radiol., 1945, 18, 148-152. 

. Farmer, F. T. A direct-reading radon meter for 
clinical purposes. Brit. Y. Radiol, 1942, 15, 
318-319. 

. HERBERT, R. J. A negative feed back dosage rate 
meter. Brit. F. Radtol., 1948, 27, 420. 

4. Kemp, L. A. W. A direct-reading x-ray intensity 

comparator. Brit. 7. Radiol., 1946, r9, 233- 
242. 


t3 


C 


556 H. E. Johns, E. K. Darby and J. J. S. Hamilton APRIL, 1949 


t. LaANGMEAD, W. A. A direct-reading instrument 8. Sprers, F. W., and Hav, G. A. A condenser 


for the measurement of ionization currents 1n chamber measuring apparatus. Brit. 7. 
gamma-ray therapy. Brit. J. Radiol., 1942, 15, Radiol., 1946, 79, 213-216. 
27-32. 9. La Toucue, A. A. D., and Spiers, F. W. Dose 
6. MiLLERn, S. E. A sensitive D. C. amplifier. Elec- measurement in interstitial radium therapy. 
tronics, Nov., 1941. Brit. J. Radiol., 1940, 13, 314-319. 
7. Nurrat, J. R., and Spiers, F. W. Dosage con- 10. Witson, C. W. Some condenser ionization 
trol in interstitial radium therapy. Brit. 7. chambers for the measurement of x-ray dose. 
Radiol., 1946, 19, 135. Brit. Y. Radiol., 1944, 17, 86-89. 


VoL. 61, No. 4 


DEPARTMENT OF TECHNIQUE 


Department Editor: RoBgRT B. Tarr, M.D., B.S., M.A., 103 Rutledge Ave. 
Charleston, S. C. 

















ROENTGENOGRAPHIC FACSIMILE 


A RAPID ACCURATE METHOD FOR REPRODUCING 
ROENTGENOGRAMS AT A DISTANCE VIA WIRE 
OR RADIO TRANSMISSION 


By J. GERSHON-COHEN, M.D., and A. G. COOLEY 


PHILADELPHIA, PENNSYLVANIA 


E b roentgenologic service in hospitals 
of rural communities, in military out- 
posts and in isolated mining and farming 
centers can seldom be arranged satisfac- 
torily because the full-time attendance of a 
competent radiologist is not practical. 
These situations are now circumvented by 
obtaining the part time services of a 
radiologist in a nearby large community. 
By the use of roentgenographic facsimile, 
the full advantage of an experienced roent- 
genologist can be obtained at all times, 
thus affording rapid roentgenologic con- 
sultation whenever needed, including 
emergencies. 

Since January 15, 1948, roentgenographic 
facsimile has been used daily in successful 
routine operation between the Chester 
County Hospital, West Chester, Pennsyl- 
vania, and the senior author’s private 
office in Philadelphia, Pennsylvania, 28 
miles distant. Whenever Dr. G. W. Brown, 
a graduate fellow in radiology, now training 








Fic. 1. The upright transmitter reveals the vertical 
glass drum on which is wrapped the roentgeno- 
gram. Inside this glass cylinder, an exciter lamp 
of the optical scanning system projects a beam of 
light through the glass and the enveloping film 
upon a photocell. Then through a special photocell 
circuit amplifier and synchronizing system, the 
signals are sent over commercial telephone circuits 
to the recorder similar to news-photo facsimile 
equipment. A special type of film is then exposed 
half the size of the original and quickly processed 
for interpretation. 


at the hospital, requires advice, he can 
transmit the facsimiles of the roentgeno- 
grams in question and, within a few 
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minutes, engage in consultation with his 
senior, using the same telephone circuit 
over which the facsimiles were sent. Not 
only is this a valuable teaching aid, but it 
also quickly furnishes the patient’s physi- 
cian with an expert consultation and thus 
sustains his confidence in the over-all roent- 
genologic service. If a resident junior 
radiologist were not available, roentgeno- 
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through the wall of this glass cylinder and 
through the film onto a photoelectric cell. 
A special photocell circuit amplifier and 
synchronizing system 1s used, adopted from 
news-photo facsimile equipment now used 
by the newspapers and the Weather 
Bureau. The optical scanning system 
traverses the length of the drum so that 5o 
lines per inch are scanned. This enables 





Fic. 2. 


graphic facsimile could be arranged so as 
to make possible direct quick consultation 
between the distant radiologist and the 
local referring physician. This has already 
been tried sufficiently to have established 
its practicality. 

The facsimile apparatus comprises a 
transmitter and a receiver. The roentgeno- 
gram to be copied is wrapped around a 
glass cylinder and held in place by an 
envelope of a simple clear plastic sheet. 
This cylinder rotates at 180 rpm. An optical 
scanning system projects a beam of light 
from an exciter lamp inside the cylinder 


A, fractures of bones of the forearm in original roentgenogram. B, facsimile of 4. 


transmission of a 14 by 17 inch film in 
slightly less than four minutes and smaller 
films in proportionately less time. The 
signals may be sent over telephone lines or 
radio circuits in the same way that wire 
photos or radio photos now are transmitted. 

On the receiving apparatus, the nega- 
tives we use are half the size'of the original 
roentgenograms. This recording fi film is ref a 
type dev eloped for wire-photo work by the 
Eastman Kodak Company and 1s known as 
E K Transmission Film, Type C. This film 
is easy to handle and it may be processed 
in ordinary solutions in about half the 
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Fic. 5. 4, lipiodol mapping of esophagus and tracheobronchial tree in case suspected of congenital 
defects in hypopharynx. No anatomical defects were found. B, facsimile of 4. 


time it takes to process regular roentgeno- 
grams. À very hot blast of air may be used 
for quick drying. 

The facsimile retains all the detail of 
the original roentgenogiam. Because of the 
half-sized reduction of the facsimile, many 
details in it are sharper and more easily 
noticed than in the original film. 

It 1s estimated that the cost of installa- 
tion and operation of this equipment will 
be economically sound when it becomes 
available. During World War II, equip- 
ment having signal characteristics similar 
to this type of roentgenographic facsimile 
was used 1n regular service between Wash- 
ington, D. C. and Anchorage, Alaska. Ex- 


cellent results were also obtained by the 
Office of War Information operated radio 
circuits over great distances, one of them 
between Chungking, China and Los Angeles, 
California. 

It now seems probable that there will 
soon be available roentgenographic fac- 
simile equipment which should prove to be 
a great aid in the solution of the problem of 
roentgenologic service for rural hospitals 
and various types of civilian and military 
medical outposts. 


J. Gershon-Cohen, M.D. 
256 South 17th St. 
Philadelphia 3, Pa. 
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GASTRIC VASCULAR SHUNTS 


ARCLAY, in one of his thought-st:mu- 

lating talks before the Faculty of 
Radiologists, ? called attention to a num- 
ber of pitfalls in the history of roentgeno- 
logical diagnosis. He analyzed some of the 
lessons which have been learned over these 
many years and with prophetic vision 
pointed out a road to the future. He re- 
called that from its very beginning the 
roentgen ray was used as a method of 
study of the pathologic, and as a result, 
the roentgenologist was always looking 
for the abnormal, failing to appreciate to 
the fullest extent that he was also observing 
the normal. Barclay expressed regret that 
the anatomist in the early days of the 
roentgen ray had not appreciated its value 
in application to the anatomical studies of 
the viscera in the normal living subject, 
and also that the schools of physiology 
failed to appreciate to the fullest the value 
of roentgenology as an aid in studying the 
gastrointestinal tract. 

No one is perhaps better equipped than 
Barclay to have pointed out these glaring 
defects. He has throughout the years stood 
at the forefront of his profession and has 
contributed enormouslv to an elucidation 
of the pathological problems with which 
the roentgenologist has to deal. He has 
recently made brilliant contributions to 
anatomy and physiology in his studies of the 
renal circulation and more recently has 
reported his epoch-making studies on the 
gastric vascular shunts. Barclay has 
throughout the years championed the 
thought that the proper approach to a 
study of any pathologic state must be had 


! Barclay, A. E. Radiology—empiricism or science? Brit, 7. 
Radiol., 1943, 16, 344—347. 

z Roentgenological problems, past and future. Editorial. Aw. 
J. Rogwrogsor. & Rap. THERAPY, 1944, 57, 96-97. 


through a proper understanding of the 
normal. 

In a recent issue of the British Fournal of 
Radiology, Barclay and Bentley? in a report 
of their studies on “The Visualisation of 
the Human Stomach: A Preliminary Note 
on the Shunting Effect of Trauma" have 
demonstrated anew the important lesson of 
the worthwhileness of intimate anatomical 
studies of the normal. In the course of their 
investigation into the blood vessels of the 
ulcerated stomach it became evident that 
the circulation through the gastric vessels 
is modified as a result of the conditions of 
the surgical operation. The mucous mem- 
brane of stomachs removed at operation 
is observed to be excluded from the active 
circulation in the stomach wall, further 
studies indicating that this is brought 
about by an arteriovenous shunt, similar 
to that described by Trueta and associates! 
in the kidney. As a result of their studies, 
Barclay and Bentley produced evidence of 
the existence of a system of arteriovenous 
anastomoses in the submucosa of the 
stomach wall, and they postulate that these 
shunts are probably under sympathetic 
control; their opening by nervous stress 
or trauma will deprive the mucosa of its 
vital blood stream. 

In order tha: the arteries and their 
branches might be demonstrated down to 
the arterioles, a proprietary preparation of 
bismuth oxvchlonde (‘Chlorbismol’’), 20 
per cent, was used as the contrast medium, 


* Barclay, A. E., and Bentley, F. H. The visualisation of the 
human stomach; a preliminary note on the shunting effect of 
trauma. Brit. J. Radiol, Feb., 1949, d 62-67; also Gastroen- 
terology, Feb., 1949. AI. Gastric vascular shunts. Lancet, Feb, 
12, 1949, 7, 267—268. 

A Trueta, Ja Barclay, A. E., Daniel, P. M., Franklin, K. J. 
and Prichard, M. M. L. Studies on the Renal Circulation: 
Blackwell Scientific Publications, Ltd., Oxford, 1947. 


561 


562 


injected into one of the gastric or gastro- 


epiploic arteries. This mass was chosen be- 
cause it has a particle size too large to 
enter the capillaries, and it outlines the 
larger vessels perfectly. Such injection in 
the cadaver stomach shows that the larger 
arteries divide during their passage through 
the stomach wall to form a main plexus of 
smaller arteries lying in the submucous 
layer between the muscle coat and the 
mücosa, over the whole stomach wall. 
These anastomoses are of large size and are 
readily seen, and moreover they are so 
profuse that àn injection through a single 
gastric or gastro-epiploic artery suffices to 
fill the whole vascular anastomotic plexus 
of both anterior and posterior stomach 
walls, and also the other gastric and gastro- 
epiploic' arteries by retrograde injection. 

They found that it was necessary to use 
an injection mass of smaller particle size in 
order to demonstrate the peripheral vascu- 
lar supply. This consists of finer vessels 
arising from the main plexus. For this pur- 
pose colloidal silver iodide, 10 per cent, was 
used. The small arterioles and capillaries 
when filled with this contrast medium are 
seen quite clearly in micro-arteriographis. 
Cadaver preparations in which. this. mass 
was injected show that smaller vessels arise 
'from the main plexus arid run through the 
submucosa and the muscularis mucosae 
towards the under aspect of the mucous 
membrane, where they ‘anastomose with 
each other to. form an intricate plexus of 
finer vessels, close to the mucous membrane. 

‘From this plexus arises a' rich vascular 
network supplying the. gastric mucosa, 
formed from large numbers of fine arterioles 
which then break up into capillaries. These 
vessels -run perpendicularly through the 
mucosa toward the: surface, and their ap- 
pearance in a micto-arteriograph is very 
striking. 

Barclay and Bentley observed that when 
the arteries of stomachs removed at opera- 
tion’ were injected with colloidal silver 
iodide at the same pressure and using the 
same technique ás in the cadaver, there was 
an important difference compared with the 
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cadaver stomach. Whereas in the latter the 
vessels of the mucosa’ were filled over 
wide areas, in the operation specimens it 
was difficult to find an area of mucous 
membrane in which the injection mass 
had reached the peripheral circulation at 
all. While the technique’ of the injection 
was identical in the two varieties: of 
stomachs, in ho instance was it possible to 
outline the vessels of the mucosa, that is 
the peripheral circulation, in twelve speci- 
mens removed at operation except in oc- 
cásional small and very inadequately filled 
areas. 

The appearances obtained i in these opera- 


. tion specimens suggested either. that there 


was some impediment to the entry of the 
injection mass into the peripheral circula- 
tion in the mucosa in the operation speci- 
mens, or that the injection flowed from the 
arteries of the submucosal plexus diréctly 
into the gastric veins by some easier chan- 
nel than that afforded by the mucosal net- 
work; in short, from this. observation there 
appeared to be an arteriovenous anasto- 


‘mosis, or shunt, located in the: A 


plexus. 

The invest adeo. thought that the’ con- 
ditions under which the’ stomachs’ were 
removed at operation would favor. the 
action of any shunt, if one existed. Thus, 
opening of the peritoneal cavity to the air, 
manipulation of the stomach and traction 
on its mesenteries would all inflict a degree 
of trauma, while the application of clamps 
would’ then effectively cut off the nerve 
supply. From the observations gained from 
their work on the renal circulation,. they 


thought that such a degree of stimulation 


might open up arteriovenous shunts re- 
flexly, and the application of clamps would 
fix the peripheral vascular pattern in the 
shunted condition. ) 

They thought that if such a T were 
to exist functionally, then it must be 
almost complete in its action to account for 
the practically total emptiness of the mu- 


cosal vessels. With this thought in-mind, 


they made observations at six operations 
on the surface veins of the stomach from . 
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the moment when the peritoneal cavity 
was opened, taking care that the oxygena- 
tion of the patient remained at a con:tant 
level. Thev observed that the veins ceurs- 
ing along the anterior wall of the storaach 
changed in color during the first two or 
three minutes after the peritoneum was 
opened, from purple-blue to a dusky pink. 
While this color change was occurmng, 
samples of blood were taken from a verous 
tributary running toward the lesser cu:va- 
ture of the stomach as quickly as poss ble 
after the peritoneum was opened. A second 
sample was taken from an adjacent vein 
three minutes later when the color chaage 
was apparent. The blood was aspira:ed 
directly into potassium oxylate solution, 
and the percentage oxygen saturation of 
the hemoglobin determined by the method 
of Kramer. The percentage saturation of 
the first sample of blood removed was 74 
per cent and of the second sample 9r per 
cent. Such a rapid change in oxygenation 
suggested strongly a direct passage of 
blood from the arterial to the venous side 
must have occurred through an arteriove- 
nous shunt. 

The investigators thought that if such a 
shunt is brought into play by opening the 
peritoneal cavity and trauma to tbe 
stomach, it should be possible to modify the 
shunt or to prevent its occurrence bv 
blocking the sympathetic nerves to the 
stomach before the operation is begun. 
This thought was brought about by the 
fact that it is known from their work or 
the renal circulation that the arteriovenous 
anastomoses in the kidney are under the 
control of the autonomic nervous system. 

In order to test the correctness of this 
postulate, a patient upon whom a gas- 
trectomy was to be performed was anes- 
thetized with a combination of general 
and high spinal anesthesia. The spinal anes- 
thetic ascended to the level of the first and 
second thoracic vertebrae and the systolic 
pressure fell from 145/85 to between 80/40 
and 40/? throughout the operation. The 
vessels of the excised stomach were injected 
with colloidal silver iodide in the usual 
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way. The resulting micro-arteriograph 
showed a remarkable difference compared 
with all the other injected operation speci- 
mens. In this stomach the mucosal vessels 
were abundantly filled in all areas of the 
stomach wall that were reached by the 
injection, giving the appearance of com- 
plete filling of the mucosal vessels. 

Blocking of the sympathetic. outflow 
throughout the operation had been followed 
bv an extensive circulation through the 
mucous membrane in marked contrast to 
the absence of circulation to these vessels 
when the sympathetic pathways were in- 
tact. 

The investigators concluded from these 
observations that in the wall of the stomach 
there are arteriovenous anastomoses in the 
region of the submucous plexus of vessels, 
whose opening excludes active circulation 
through the vessels of the mucous mem- 
brane. They further concluded that when 
the peritoneal cavity is opened and the 
stomach handled at operation, the shunt 
comes into play, and this condition persists 
in the excised stomach wall after the 
operation. These observations are con- 
sistent and agree with those made by 
Trueta and associates that the vascular 
pattern of the shunts within the kidney 
persists after the supplying vessels have 
been clamped and the nerve supply cut 
off. 

From these studies the investigators ad- 
duced evidence indicating that the ar- 
teriovenous anastomoses in the stomach 
wall are under the control of the autonomic 
nervous system, for when the sympathetic 
outflow to the stomach is blocked by means 
of a spinal anesthetic the shunts do not 
open, and injection of the stomach vessels 
reveals filling of the extensive blood supply 
of the mucous membrane. 

All of this epoch-making work is made 
possible by Barclay's? brilliant technical 
achievement in his development of micro- 
arteriography for without this, such a dis- 


? Barclay, A, E. Micro-arteriography. Bri. T. Radiol, 1947, 
20, 3947404; also, Am. J, RogxTGENOL. & Rap. THERAPY, 1948, 
60, 1-12. 
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covery would not have been possible. 
This report of Barclay and Bentley is a 
"preliminary note" and obviously further 
studies must and will be made. But this 
latest contribution is a great tribute to 
Barclay's perseverance in the investigation 
of his first love, namely the normal. These 
epoch-making studies of Barclay and his 
associates were carried on in spite of Dr. 
Barclay's serious illness, and after fifty 
years of contribution to the progress of 
roentgenology, he makes observations on a 
study of the normal which have untold 
possibilities in elucidating some of the 
pathologic problems such as the sudden 
formation of peptic ulcers and the acute 
penetrating or perforating ulcers of the 
stomach and duodenum which are seen 
frequently. This brilliant work opens up 
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great possibilities not only in explaining 
some of the causative factors in ulcer 
formation but may ultimately be of great 
benefit in the cure of gastric and duodenal 
ulcers. 

Barclay in this outstanding contribution 
brings again to the fore his emphasis of a 
need of well equipped research departments 
in the universities closely allied with the 
departments of anatomy, physiology and 
clinical medicine, having access also to the 
department of radiology of the hospital. 
Barclay conceived such research institutes 
as an imperative need and in his opinion 
they should be staffed by men with clinical 
experience in roentgenologic work. Cer- 
tainly his brillant contributions in these 
later years have justified such a conception 
of a great research institute. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 





Items for this section solicited prompily after the events to which they refer 


MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RoENTGEN Ray SOCIETY 
Secretary, Dr. H. Dabney Kerr, University Hospial, 
Iowa City, lowa. Annual meeting: Netherland Plaza 
Hotel, Cincinnati, Ohio, Oct. 4—7, 1949. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Ambassador Hozel, 
Atlantic City, N. J., June 5-7, 1949. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: 1949, to be announced. 

AMERICAN CoLLEGE or RADIOLOGY 
Executive Secretary, Wiliam C. Stronach, 20 N. Wacker 
Drive, Chicago 6. Annual meeting: Chalfonte-Haddon 
Hall, Atlantic City, N. J., June 5, 1949. 

Section on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio, Annual Meeting: Atlantic City, N. J., June 
8-10, 1949. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. W. Anderson, Tuscaloosa, Ala, Next 
meeting time and place of Alabama State Medical As- 
sociation, Montgomery, Ala., April 19-21, 1949. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Brooxityn Roentcen Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y. Meets monthly on fourth Tuesday, October to April. 

BurrALo RADIOLOGICAL SOCIETY 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each monti, 
October to May inclusive. 

CENTRAL New Yonx Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E, Genesee St., 
Syracuse N. Y. Meets January, May, November. 

CENTRAL Ouro RADIOLOGICAL Society 
Secretary, Dr. Paul D. Meyer, Grant Hospital, Colum. 
bus, Ohio. Meets at 6:30 p.m. on second Thursday cf 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 

Cuicaco RogNTGEN Society 
Secretary, Dr. John H. Gilmore, 720 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bidg.. 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Merthyn A. Thomas, 10515 Carnegie Ave: 
Cleveland 6, Ohio. Meetings at 6:30 P.M. on fourth Mon. 
day of each month from October to April. 

CoLoraDu RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 

Connecricur Vatitey Rapro.oare SocigTY 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


oe Conn, Meets second Friday of October and 
pril. 
Datias-Forr WonrH Roentcen Srupv CLUB 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets mm Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7130 P.M. 
Derrorr RogNTGEN Ray anb RADIUM Society 
Secretary, Dr. W. G. Belanger, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medica! Society Building. 
East Bav Roentcen SOCIETY 
Secretary, Dr. Dan Tucker, 434-3oth St. 
Calf. Meets first Thursday each month 
Hospital, Oakland. 
FLorIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. F. K. Hurt, Riverside Hospital, Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 
GEORGIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 
Houston X-ray Crus 
Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month. 
RaproLocicaL Sociery or Kansas CrrY 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
ILLINoIs RADIOLOGICAL SOCIETY 
Secretary, Dr. Wm. DeHollander, St. John's Hospital, 
Springfield, Ill. Meets three times a year. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. William M, Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 
Iowa X-Ray CLuB 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during annual session of lowa State Medical Society. 
Special meetings by announcement, 
Kansas RADIOLOGICAL SOCIETY 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kan. Meets annually with State Medical Society. 
Kentucky RADIOLOGICAL SOCIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Lone Istanp RapioLocicAr SOCIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings Couaty Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 
Los ANcELEs RADIOLOGICAL SOCIETY 
Secretary, Dr. Wybren Hiemstra, 1414 S. Hope St., Los 
Angeles 12, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Assn. Building. 
LOUISIANA RADIOLOGICAL SecigTY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med. 
ical Society Meeting. 
LovisviuLg RADIOLOGICAL SOCIETY 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 


Oakland 9, 
at Peraita 


* Secretaries of societies not here listed are requested tossend the necessary information to the Editor. 
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MICHIGAN Association oF RoENTGENOLOGISTS 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

MiLwAUKEE Roentcen Ray SocieTY 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

MiNNEsoTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings year] y, one at 
timeof Minnesota State Medical Association the other in 
the fall. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New ExcoraNp Roentcen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampsuire Roentcen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York Roentcen SOCIETY 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

NozgTH CanoLtiNA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

NonTH Daxora RADIOLOGICAL Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

NonTHERN CALIFORNIA RapioLocicaL Crus 
Secretary, Dr. C, E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. 


Onto Strate RADIOLOGICAL SOCIETY 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 


OKLAHOMA State RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 


Orecon RADIOLOGICAL SOCIETY 
Secretary, Dr. Boyd Isenhart, 214 Medical Dental Bldg., 
Portland 5, Oregon. Meets monthly 2nd Wednesday 
8:00 PM., Library of University of Oregon Medica 
School. 

OnLEANs Parisn RADIOLOGICAL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 


Paciric NogrHWEST RADIOLOGICAL SocigTY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric RogNTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
Annual Meeting: May 20 and 21, 1949, Bedford Springs 
Hotel, Bedford, Pa. 


PHILADELPHIA Roentcen Ray Society 
Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
19th and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians. 

PITTSBURGH Roentcen SOCIETY 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 
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Queens RosNTGEN Ray Soctery 
Secretary, Dr. J. E. Goldstein, 88-29 :63rd St., Jamaica 
3, N. Y. Meets fourth Monday of each month except 
during the summer. 


Rapio.ocicat Secrion, BALTIMORE Mepica Soctery 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, September to 
May. 

Rapro.ocicat Secrion, Connecricur Mepicat Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven 11. Meets bimonthly 
second Thursday, at place selected by Secretary. 

Raprorocicat Section, Disrrrcr or Cotumpia MEDICAL 
SOCIETY 
Secretary, Dr. A. A, J. Den, 1801 K St., N, W., Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 P.M, 


RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 


RADIOLOGICAL Soctery or New Jersey 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 


Rocuester Roenrcen Ray Socrery, Rocuesrer, N, Y, 
Secretary, Dr. Ralph E. Alexander, 101. Medical Arts 
Bldg. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 


Rocky Mountain Rapto.ocicar Socrery 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets Denver, Colo., August 18, 19, 20, 
1949. 

Sr. Lours Socigrv or RaproLoGIisTS 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

SAN Disco RogNTGEN SOCIETY 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


SECTION ON RaprioLoav, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 


Section on RaproLocv, ILLINOIS SrarE MebicAL Society 
Secretary, Dr. Harold L. Shinall, St. Joseph's Hospital, 
Bloomington, Ill. 


SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 


SourH CaroLINA X-Ray SOCIETY 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 


TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frère, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at A time and place of the 
Tennessee State Medical Association. 


Texas RADIOLOGICAL Society l 
Secretary, Dr, R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 


Universiry or Micuican DEPARTMENT oF ROENTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, 
at 7 P.M, at University Hospital. 


University or Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 
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Uran Stare RADIOLOGICAL Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St.,Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 


VIRGINIA RADIOLOGICAL SOCIETY. 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 


WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldz., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 


X-Ray Srupv Crus or San Francisco 
Secretary, Dr. Ivan J, Miller, 49 Fourth St., San Francisco 
3. Meets monthly on third Thursday at 7:45 P.M.. 
January to June at Lane Hall, Stanford University 
Hospital, and July to December at Langley Porter Clinic, 
University of California Hospital, 


CuBA 


SocrepabD Dg Rapio.ocia v FisiorERAPIA DE Cusa 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mexico 


SOCIEDAD MEXICANA DE RADIOLOGIA v FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. i1, 
Mexico, D. F. Meets first Monday of each month. 


BRITISH Empire 


Britis Insrirere or RADIOLOGY INcogPORATED WITH 
THE RÖNTGEN SOCIETY 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 PM. 
Medical Members’ meeting, on third Friday in each 
month at §:00 P.M., 32 Welbeck St., London, W L 
FACULTY OF RADIOLOGISTS 
Honorary Secretary, Dr. J. F. Bromley, 47, Lincoln’s inn 
Fields, London, W.C.2, England. 
Section or RApi0LOGY or THE Roya. Seciery or Mgl- 
CINE (CONFINED To MEDICAL MEMBERS) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CANADIAN ASSOCIATION or RADIOLOGISTS 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlewe 
Ave., Montreal 28, Que. Meetings January and June. 
Secrion or RADIOLOGY, CANADIAN MEDICAL Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 


SociérTÉ CANADIENNE-FRANCAISE D'ÉELECTROLOGIE ET DE 
Rapro.tocie MÉDICALES 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 


AUSTRALIAN AND New ZEALAND Association or Rapi- 
OLOGISTS 
Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 
amd Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
ilda. 
Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 
South Australia, Dr. B. C. Smeaton, 178 North Ter- 
race, Adelaide, 
Western Australia, Dr. A. M. Nelson, 170-B St. 
Georges Terrace, Perth. 
New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 


SOUTH AMERICA 
SOCIEDAD ARGENTINA DE RADIOLOGIA 


Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 
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SOCIEDADE BRASILEIRA De RAproLOGIA MEDICA 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil, Meets monthly, except during January, 
February and March. 


SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, São Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at g P.M. in São Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 


SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociación Médica Peruana 
“Daniel A. Carrión,” Villalta, 218, Lima. 


SocigDAD pe RapioLoGica, CawxcEROLOGIA Y Fisica 
MEDICA DEL URUGUAY 
Secretary, Dr. Arias Bellini. 


CONTINENTAL EUROPE 


Sociére BeLGeE pe RADIOLOGIE 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 


CESKOSLOVENSKÁ SPOLEČNOST PRO RONTGENOLOGH A 
RADIOLOGII V PRAZE 
Secretary, Dr. Roman Bláha, Praha xu, stát. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September, Annual general meeting, 


Poris Socigrv or RADIOLOGY 
secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Next meeting, Krakow, June 2 and 3, 
1949. 

Goansk Section, Posisu Socigry or RApiIoLOoGY 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 


Warsaw SECTION, Pois Society or RapioLocy 
Secretary, Dr. L. Zgliczynski, $9 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

SOCIETATEA ROMANA pg RADIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Mirücine, 30, 
S. L, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 


A.t-Russian RogNTGEN Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen Str. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 


LenInGRAD RogNTGEN Ray Society 
Seeretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 


Moscow Rogentcen Ray SOCIETY 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S, T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 


SCANDINAVIAN RogNTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 


SocigDAD ESPANOLA pg RADIOLOGIA Y ErgcrROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 


SCHWEIZERISCHE RONTGEN-GESELLSCHAFT 
Suisse DE RADIOLOGIE) 
President, Dr. H. E. Walther, Gloriastr. 14, Zürich, 
Switzerland. 

Socera [rarrana prt Rapronrocia MEDICA 


Secretary, Prof. Mario Ponzio, Ospedale Mauriziano 
Torino, Italy. Meets biannually. 
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PRELIMINARY PROGRAM 


American Radium Society 


To following is the preliminary pro- 
gram which has been arranged for the 
Thirty-first Annual Meeting of the Ameri- 
can Radium Society to be held at the 
Ambassador Hotel, Atlantic City, New 
Jersey, Sunday, Monday and Tuesday, 
June 5, 6 and 7, 1949. 


Sunday Morning, June 5, 1949 


i. Lay Propaganda. Affirmative—Charles 
Cameron, M.D., New York, N. Y. Nega- 
tive—Daniel Blain, M.D. (by invitation), 
Washington, D. C. 

. State Control of Cancer. Herman Hilleboe, 
M.D., and M. L. Levin, M. D. (both by 
invitation), Albany, N. Y. 

. Federal Cancer Control Activities. Austin V. 
Deibert, M.D. (by invitation), Washing- 
ton, D. C. 


RO 
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Monday Morning, June 6, 1949 


1. Presidential Address. Maurice Lenz, M.D., 
New York, N. Y. 

. Planning the Radioisotope Program in the 
Hospital. Edith H. Quimby, D. 5c., and 
Carl Braestrup (by invitation), New York, 
N. Y. | 

. Radioactive Colloidal Gold. Alfred I. Sher- 
man, M.D. (by invitation), St. Louis, Mo., 
and James Nolan, M.D., Los Angeles, 
Calif. 

. Beta Radiation in Superficial Lesions of the 
Eye. Charles 1liff, M.D. (by invitation), 
Baltimore, Md. 

c. Roles of Surgery and Radiation in the Treat- 

ment of Cancer. L. H. Garland, M.D. (by 
invitation), San Francisco, Calif. 
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Monday Afternoon, June 6, 1949 


1, Cancer of the Lung. John Pool, M.D., New 
York, N. Y. 

2. Primary Cancer of the Vagina. Robert E. 
Fricke, M.D., H. H. Bowing, M.D., and 
D. G. Decker, M.D. (by invitation), 
Rochester, Minn. 

3. The Planning of Irradiation in Cancer of the 

| Uterus and Cervix. Gilbert Fletcher, M.D. 
(by invitation), Houston, Texas. 


4. Individualized Interstitial Irradiation of 
Carcinoma of the Uterine Cervix Using 
Cobalt*? in Needles Inserted through Lu- 
cite Templates: A Progress Report. Joseph 
L. Morton, M.D., Allan C. Barnes, M.D., 
and George W. Callendine, M.D. (all by 
invitation), Columbus, Ohio. 

Janeway Lecture. Low Intensity of Radia- 
tion Element Needles. Charles L. Martin, 
M.D., Dallas, Texas. 


Tuesday Morning, June 7, 19439 


1. Endocrine Therapy in Breast Cancer. Roy 
Hertz, M.D. (by invitation), Washington, 
D. C. 

Cancer of the Thyroid. Hugh F. Hare, M.D., 
Boston, Mass. 

3. Radioactive Iodine I! in Diagnosis and 
Treatment of Toxic Goiter. Sidney Werner, 
M.D. (by invitation), New York, N. Y. 

4. Remote Controlled Radium Emanation 
Plant and Automatic Measuring Appara- 
tus for Gold Implants. John E. Rose, M.D., 
Chicago, Il, and Robert W. Swain (both 
by invitation), Baltimore, Md. 

gs. Harmful Effects of Irradiation. W. E. 
Chamberlain, M.D., Philadelphia, Pa. 


fo 


Tuesday Afternoon, Tune 7, 1949 
Lymphoma Symposium 
Lioyp F. Craver, M.D., Chairman 


Interrelationships of Malignant Lymphomas. 
Philip Custer, M.D. (by invitation), Phil- 
adelphia, Pa. 

2. Treatment of Myeloma by Urethane. Wayne 
Rundles, M.D. (by invitation), Durham, 
N.C. 

. Review of Chemotherapy for Leukopenias 
and Lymphomas. William Dameshek, 
M.D. (by invitation), Boston, Mass. 

4. Review of Isotope Therapy for Leukemia. E. 
H. Reinhard, M.D. (by invitation), St. 
Louis, Mo. 

5. Advances in Therapy of Hodgkin’s Disease. 

Frank Bethell, M.D. (by invitation), Ann 

Arbor, Mich. 


[o 
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SIXTH INTERNATIONAL CONGRESS 
OF RADIOLOGY 

The Sixth International Congress of 
Radiology will be held in London from 
July 23 to July 30, 1950. The headquarters 
of the Congress will be at the Central 
Hall, Westminster, which will also house 
an extensive Scientific Exhibit. The Tech- 
nical Exhibit of apparatus will be located 
in the Halls of the Royal Horticultural 
Society nearby. 

The Officers of the Congress are as fol- 
lows: 


President—Dr. Ralston Paterson, Manchester. 
President-Emeritus—Dr. A. E. Barclay, Oxford. 
- Vice-Presidents: 
Diagnosis—Dr. S. Cochrane Shanks, London. 
Therapy—Prof. B. W. Windeyer, London. 
Biology —Dr. F. Gordon Spear, Cambridge. 
Physics—Prof. W. V. Mayneord, London. 
Treasurer—Dr. H. Graham Hodgson, London. 
Secretary-General—Dr. J. W. McLaren, Lon- 
don. 


The subjects chosen for the main scien- 
tific meetings are: 


1. General Congress Scientific Meetings. 
(a) "Radiological Achievement, 1937-1920." 
(b) "Mass Radiology of the Chest." 
(c) "Supervoltage Radiotherapy." 
(d) "Radiation Hazards." 
2. Diagnosis Section Symposia. 
(a) "Skeletal Changes in Blood Diseases." 
(b) "Radiology of the Small Intestine.” 
(c) "Arthrography." 
(d) "Angio-cardiography." 
3. Therapy Section Symposia. 
(a) "Method of Presentation of Results of 
Treatment." 
(b) “Radioactive Isotopes.” 
(c) "Cancer of the Larynx." 
(d) "Cancer of the Breast." 
4. Biology Section Symposia. 
(a) "Radiation Histology.” 
(b) "Radiation Chemistry." 
(c) "Radiation Genetics." 
(d) "Mode of Action of Ionizing Radia- 
tions." 
5. Physics Section Symposia. 
(a) "Acceleration of Particles and the Gen- 
eration of Ionizing Radiations." 
(b) "Radiological Units." 
(c) "Radiotherapeutic Physics." 
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(d) "Production and Physical Properties of 
Radioisotopes.” 

Selected speakers will be invited to 
contribute the major portion of these sym- 
posia. Other sessions will be devoted to the 
reading of papers proffered by authors on 
their own topics. 

A varied and interesting social program- 
me is being arranged for members of the 
Congress, and special attention is being paid 
to the entertainment of Associates accom- 
panying Members. 

During the week preceding and the two 
weeks following the Congress, demonstra- 
tions will take place in the radiological 
departments of a number of London hos- 
pitals. Planned tours to centres of interest 
in Great Britain and Ireland are being ar- 
ranged to follow the Congress; they will 
include excursions to the neighbouring 
countryside by coach, visits to buildings 
of historical interest, demonstrations at 
hospitals, and a full social programme. 

Those wishing to attend the Congress as 
Full Members (£7.7s.0d.) or as Junior 
Members (under thirty years of age on 
January 1, 195$0—£4.4s.0d.) must be 
members of a radiological society, or 
sponsored by a radiological society. Ladies 
and children accompanying Members can 
be registered as Associate Members 
(£3.3s.0d.). Associate Membership is also 
open to technical staff of radiological de- 
partments and laboratories, or of the X-ray 
industry. À late fee will be charged to those 
registering after April 1, 1950. 

Members of the Congress may make 
their travel and hotel reservations through 
any office of Messrs. Thomas Cook & Son, 
Ltd. (or their associated company, the Cie 
Internationale des Wagon-Lits) who have 
been appointed the official travel agents 
for the Congress. 

It is planned to issue a detailed Pro- 
gramme with registration forms to the 
members of radiological societies in April, 
1949. All communications in connection 
with the Congress should be addressed to 
the Secretary-General at 45 Lincoln's Inn 
Fields, London, W.C.2. 
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Note: It has just been learned that 
H.R.H. The Princess Elizabeth hopes to 
open the Congress. 


BROOKHAVEN NATIONAL LABORATORY 
NUCLEAR REACTOR 

The construction of a nuclear reactor 
(atomic pile) and auxiliary laboratories 1s 
nearing completion at Brookhaven Na- 
tional Laboratory, and initial operation 1s 
expected in the fall of 1949. The reactor 
has been designed to provide a unique 
facility to serve the needs of the scientific, 
engineering, and industrial institutions lo- 
cated in the northeastern part of the United 
States. One of the major design considera- 
tions was that the reactor should be able 
to support an extensive research program. 
Emphasis has been placed on reliable, safe, 
and continuous operation. 

The reactor is an air-cooled unit con- 
structed of graphite and unenriched ura- 
nium. The maximum thermal neutron flux 
is expected to be about 5X10' neutrons 
per square centimeter per second. For ex- 
periments, one hole 12 inches square, and 
several 4 inch square holes penetrating the 
shield at various levels, will permit the 
insertion of apparatus in the interior of the 
reactor and the release of collimated neu- 
tron beams. The over-all width of the 
reactor, including the shield, is about 38 
feet in the direction of the 4 inch openings. 
A number of automatic devices will allow 
controlled irradiation of samples for periods 
as short as ten seconds. The top shield of 
the reactor consists of removable 4 foot 
square blocks. It will accommodate thermal 
columns and large equipment designed to 
utilize leakage thermal neutron flux (in 
excess of 10! neutrons per square centi- 
meter per second). Provision has been made 
for cages in which large size laboratory 
animals can be moved under the reactor. 
It will be possible to conduct research on 
three vertical faces of the reactor, as well 
as at the top and bottom. 

Laboratories specially designed for hand- 
ling radioactive materials are included in 
the reactor building. They will accom- 
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modate more than eighty scientists and 
technicians for research in physics, chem- 
istry, biology, and medicine. 

A “hot” laboratory is being constructed 
near the reactor building; the structure 
will be linked by a monorail and by pneu- 
matic tubes for transporting irradiated ma- 
terial. Three distinct facilities will be pro- 
vided in the “hot” laboratory: (1) “hor 
cells" for remote control processing of 
samples having up to $0 curies of 2 mev. 
gamma activity; (2) "semi-hot cells" for 
handling samples having 1 millicurie to 1 
curie of 2 mev. gamma activity, using 
semiremote control techniques, including 
tongs and special manipulators; and (3) 
a '"semi-works" area in which large ap- 
paratus can be erected with appropriate 
shielding. The “hot” laboratory building 
wil also include analytical laboratories, 
shops, store rooms for "hot" and "cold" 
materials, personnel locker space, and ofh- 
ces. Its completion will be deferred until 
after the completion of the reactor. 


BASIC COURSES IN TECHNIQUES OF 
USING RADIOISOTOPES AS 
TRACERS 

The Special Training Division of the 
Oak Ridge Institute of Nuclear Studies an- 
nounces that three basic courses in the 
techniques of using radioisotopes as tracers 
will be held during the summer. In addition 
tentative plans are being made for two 
secondary courses in this field. 

The basic courses will be similar to a 
series of seven courses offered at Oak 
Ridge last summer and during the fall and 
winter months. Thirty-two participants 
will be accepted for each of the four-week 
courses. Each session is divided into 
laboratory work, lectures on laboratory 
experiments, general background lectures, 
and special-topic seminars. In order to give 
participants a maximum of knowledge 
and ability in the handling of radioactive 
isotopes in research, experiments will be 
conducted covering the use and calibration 
of instruments, and the purification and 
separation of radioactive materials from 
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inert materials and from other radioactive 
materials. Other laboratory periods will be 
devoted to the application of various radio- 
isotepe techniques. Ample time will be 
allowed for library work and conferences 
with the staff on individual problems. 

Seminar topics include the use of radio- 
isotepes in animal and human experimenta- 
tion, principles and practices of health 
physics, design of radiochemical laboratory, 
dosimetry, instrumentation, and the ef- 
fects of radiation on living cells. 

The basic courses will be given from 
June 6 to July 1, July 11 to August 5, and 
from August 8 to September 2, 1949. 

Applications for these courses should be 
mailed prior to June 1 if possible. 

Tae two secondary courses will be of 
two weeks’ duration and will be open to 
research workers who have completed the 
basie course or its equivalent in actual 
radieisotope work. These courses will be 
combined symposia and practical sessions 
in new techniques. One of the two courses, 
set tentatively for the period September 
5-16, 1949, will be devoted primarily to the 
use of radioisotopes in medical research. 
Typical work covering the use of sodium, 
iodine, phosphorus, etc., in medical use 
will be included in the course. The other 
course, tentatively scheduled for the period 
September 19-30, will be concerned pri- 
marly with instrumentation. New develop- 
ments in circuitry, scintillation counters 
and crystal counters will be taken up in 
some detail. A competent staff assembled 
from the field will conduct the secondary 
courses. Enrollment for the two courses 
will be limited, and interested individuals 
should establish contact with the Institute 
as soen as possible. 

A registration fee of $27.00 will be 
charged for the basic courses. The fee for 
the secondary courses has not been de- 
termined as yet. Dormitory facilities in 
Oak Eidge, including linen, towels, etc., will 
be provided at a nominal cost, and food 
may be obtained in cafeterias and restau- 
rants. 
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Additional information on the courses 
and application forms may be obtained 
from Dr. Ralph T. Overman, Chairman, 
Special Training Division, Oak Ridge In- 
stitute of Nculear Studies, P. O. Box 117, 
Oak Ridge, Tennessee. 


TWENTY.FIFTH ANNIVERSARY OF 
RADIATION THERAPY DEPARTMENT 
OF BELLEVUE HOSPITAL 

The Twenty-fifth Anniversary of the 
establishment of the Radiation Therapy 
Department of Bellevue Hospital under 
the direction of Dr. Ira I. Kaplan was 
marked by a special clinical gathering of 
the Department's Alumni, on March 24, 
1949, with lectures by Dr. Bradley L. 
Coley, “Bone Tumors—A Field Requiring 
Cooperation Between the Radiologist and 
the Surgeon”; Dr. Douglas Quick, "Ad- 
vances in Radiation Therapy in the Past 
Twentv-Five Years," and Dr. I. C. Rubin, 
“Twenty-Five Years’ Experience with Ra- 
diation Treatment for Sterility Associated 
with Habitually Delayed Periods." Lunch- 
eon was followed by clinical demonstration 
of the work of the department, and the 
celebration concluded with a Testimonial 
Dinner to Dr. Kaplan. 


DAVID ANDERSON-BERRY PRIZE 


(1950) 
A David Anderson-Berry — silver-gilt 
medal, together with a sum of money 


amounting to about £ roo, will be awarded 
in 1950 by the Royal Society of Edinburgh 
to the person, who, in the opinion of the 
Council, has recently produced the best 
work on the therapeutic effect of roentgen 
rays on human diseases. 

Applications for this prize are invited. 
They may be based on both published and 
unpublished work and should be accom- 
panied by copies of relevant papers. 

Applications must be in the hands of the 
General Secretary, Royal Society of Edin- 
burgh, 22 George Street, Edinburgh 2, Scot- 
land, by March 31, 1950. 
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Apparently esophagitis is a condition which 
is seldom recognized during a patient's life. 
Paul has stated that acute ulcerative esophagi- 
tis is a common finding at necropsy but rare in 
clinical practice. Vinson and Butt found that in 
7g per cent of their 213 cases of esophagitis 


(found at necropsy) the patients had 


operated upon a short time before. The disease 


is encountered commonly in patients who 


gallbladder disease, duodenal ulcer, obstructing 
lesions of the gastrointestinal tract and eso- 
phageal hiatal hernias. The condition is prob- 
ably the result of reflux of gastric secretions 
The digestive juices are 
very irritating to the esophageal mucosa. 
Esophagitis is likely to occur in association 
with abdominal diseases that produce excessive 


into the esophagus. 


vomiting. 


The cardiac sphincter is incompetent in many 
cases of esophageal hiatal hernia and esophagi- 
tis frequently is associated with hiatal hernia. 
Many years ago Cushing called attention to the 


frequent occurrence of esophagitis and 


phageal ulceration in patients with lesions of the 


brain. 


The symptoms of esophagitis frequently are 
"heartburn" 
are often used to describe a 
substernal and epigastric burning sensation 


overlooked. Such terms as 
"sour stomach” 


indicates esophageal spasm. 

In most cases esophagitis probably subsides 
without leaving any ill effects. However, re- 
peated episodes of esophagitis lead to a pro- 
gressive cicatrization of the lower part of the 
esophagus.—Marv Frances Vastine, M.D. 


Gross, Roperr E., and NEUHAUSER, EDWARD 
B. D. Compression of the trachea by an 
anomalous innominate artery; case report. 


Am. T. Dis. Child., April, 1948, 75, $70-574. 


been 
have 


This report summarizes the authors’ experi- 
ence with the successful surgical treatment of a 
patient in whom the trachea was compressed 
by an innominate artery which lay in an unus- 
ual position. The patient was an infant girl, 
aged four months, with symptoms of noisy 
breathing, particularly during inspiration and a 
respiratory rate of 44 per minute. There was no 
cyanosis. F luoroscopic examination showed no 
abnormality of the heart or lungs. The swallow- 
ing function appeared normal, and no extrinsic 
pressure was evident in the esophagus filled 
with barium sulfate. Roentgenograms of the 
chest showed no abnormality in the antero- 
posterior position, but in the lateral projection 
definite narrowing of the trachea could be seen. 
lodized oil was instilled into the trachea for 
better visualization. In the anteroposterior view 
slight broadening of the trachea just below the 


ESO- 


and 
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thoracic inlet could be seen. In the lateral view 
an extrinsic pressure defect was present on the 
anterior aspect of the trachea. This defect was 
just above the level of the aortic arch and 
coursed obliquely upward from left to right. It 
was thought that this defect was produced by 


an aberrant artery arising on the left side of 


the aortic arch and passing obliquely in front 
of the trachea to its distribution on the right 
side. 

At operation the innominate artery was found 
to arise from the aortic arch somewhat to the 
left of its normally expected position, and it had 
a common origin with the left common carotid 
artery. As the innominate artery coursed to the 
right, upward and backward, to reach the 
thoracic outlet, it forcibly pressed on the right 
anterolateral and the anterior surfaces of the 
trachea in such a way as to deform it and re- 
duce the size of the tracheal lumen. The innomi- 
nate artery was anchored in a forward position 
by tacking it to the back of the sternum. After 
operation the baby had an extremely satisfac- 
tory convalescence. On the sixth postoperative 
day, bronchograms showed great improvement 
in the appearance of the trachea. The slight 
defect still present did not have the appearance 
of an indentation due to external compression 
and it was interpreted as representing a mild 
structural deformity of the trachea which had 
developed as a result of the external compression 
which had existed throughout the life of the 
baby prior to operation. She was seen three 
months after operation and was entirely asymp- 
tomatic.—R. S. Bromer, M.D. 


Evans, Trrus C. Preparation of radioauto- 
graphs of thyroid tumors for study at high 
magnification. Radiology, August, 1947, 49, 
206—213. 


In an attempt to obtain sharp autoradio- 
graphs that could be easily compared with the 
histologic anatomy of thyroid tumors after 
administration of radioactive iodine, the author 
mounted tissue sections directly on the photo- 
graphic emulsion of a 2 by 2 inch Eastman 
lantern slide, medium contrast. After photo- 
graphic processing, these slides were then 
stained by hematoxylin and eosin and the result 
gave a complete record of the location of the 
iodine and the cellular morphology simul- 
taneously. It is felt that this is a definite im- 
provement on the older method of making 
separate autoradiographs and stained tissue 
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sections and superimposing them for study.— 
Robert P. Barden, M.D. 


QuiMBY, Epiru H., and McCune, Donovan J. 
Uptake of radioactive iodine by the normal 
and disordered thyroid gland in children. 
Radiology, August, 1947, 49, 201-205. 


Carrier-free radioactive iodine was adminis- 
tered to infants and children to determine its 
usefulness as an indication of thyroid function. 
Oral doses of from 20 to 40 microcuries were 
followed by concentration and retention in the 
thyroid gland of about 12 per cent in children 
without thyroid disease, much higher amounts 
in hyperthyroidism, and less than 1 per cent in 
hypothyroidism. In the occasional patient with- 
out thyroid disease, an extremely low uptake 
was encountered. The authors feel this may be 
explained by a high intake of iodine previous 
to the test, or to debilitating disease at the time 
of the test.—Robert P. Barden M.D. 


Haw ey, PauL R. The tuberculosis program of 
the Veterans. Administration. dm. Rev. 
Tuberc., Jan., 1947, 55, 1-7. 


Responsible for the largest known group of 
tuberculosis patients, the Veterans Administra- 
tion may be expected to assume leadership in 
the fight against this disease. For the peak year 
of 1950, a need for 15,000 beds is anticipated 
and this requirement is being met through ac- 
quisition of Army hospitals and new construc- 
tion. The present bed capacity 1s approximately 
6,000. 

The ratio of doctors to patients, including 
various specialists, has been set at approxi- 
mately 1 to 35, and a goal has been fixed for 
at least one nurse to five patients. 

Through a tuberculosis case-finding program, 
any veteran who comes to the Veterans Ad- 
ministration will get a chest roentgen examina- 
tion if he has not had one within the past six 
months. 

Tuberculosis patients will be treated at five 
types of institution. 1. Tuberculosis units 
within neuropsychiatric hospitals. 2. Sections 
of not less than 100 beds in general hospitals. 
5. Convalescent rural sanatoriums for ambulant 
patients. 4. Isolated "health resorts" for pa- 
tients with positive sputum but for whom defin- 
itive treatment is inadvisable. 5. Communities 
for severely handicapped but ambulant pa- 
tients with negative sputum.—7. J. McCort, 
M.D. 
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Russakorr, A. H. Tuberculosis in the Alabama 
State hospitals. dm. Rev. Tuberc., Jan., 1947, 


55s 937 ICI. 


A mass roentgenographic survey of two state 
mental hospitals was made using 35 mm. films, 
Persons found to have suspicious and definite 
infiltrations were recalled for a conventional 14 
by 17 inch film. 

Including the known cases of tubercuiosis 
prior to the time of the this study, the overall 
prevalence of reingestion tuberculosis 1s 5.0: per 
cent. Although the results of this study dis- 
close the prevalence of tuberculosis to be lower 
than that in some other institutions for the 
mentally ill, the author feels thar tuberculosis 
constituted a major public health probiem 
among patients and employees alike in the 
Alabama state hospitals.—7.7. MecCort, M.i). 


HirrEeBok, Herman E. Recent developments in 
tuberculosis control. 4m. Rev. Tuberc., Jan., 
1947, 35, 17-20. 


Within the next five years, the Tuberculosis 
Control Division will continue its case findiag 
and follow-up program and will set as its gcal 
examination of the majority of persons over 
fifteen years of age in the population of tke 
United States. Such an intensive campaign will 
make necessary increased efforts in providing 
simultaneously medical care and isolation, 
after-care and rehabilitation and protection cf 
the patient's family against economic distress. 
Those objectives can be attained in that rela- 
tively short period. Then the stage will be set 
for the final eradication of tuberculosis in the 


United States.—7. 7. McCort, M.D. 


Wooprurr, G. Eucrene. The quantitative 
tuberculin test; its significance in the diag- 
nosis of tuberculosis. 4m. Rev. Tuberc., June, 
1947, 55, 488-494. 


1. The patient in relatively good general con- 
dition who 1s suspected of having tuberculosis 
should exhibit a positive tuberculin reaction in 
confirmation of the diagnosis. 

2. In any large series of patients with roent- 
genograms suggestive of tuberculosis, a certain 
number will be encountered who fai! to react 
to tuberculin high concentration. The differen- 
tial diagnosis in such cases 1s simplified by the 
knowledge that the patient with active pul- 
monary tuberculosis who is anergic B always 
critically ill. Any anergic patient who does not 
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appear ill is probably montuberculous, regard- 
less of the roentgenographic findings. 

3. Tubercle bacilli are never found in the 
sputum of an anergic patient unless he is criti- 
cally ill. 

4. lhe anergic tuberculous patient is much 
more likely to have large numbers of tubercle 
bacilli in his sputum than is the highly allergic 
patient. 

5. Routine tuberculin tests are one of the 
most important contributions of the laboratory 
to the diagnosis of tuberculosis.—7. 7. McCort, 
M.D. 


BaccENsTOSS, ARCHIE H., FELDMAN, WILLIAM 
H., and Hinsuaw, H. Corwin. Streptomycin 
in miliary tuberculosis: its effect on the patho- 
logical lesions of generalized miliary tubercu- 
losis in human beings. 4m. Rev. Tuberc., Jan., 
1947, 55, 5475. 

Clinical, roentgenological and pathological 
observations concerning § patients who had 
fatal miliary tuberculosis treated with strepto- 
mycin are reported. Evidence of regression and 
healing of the miliary tubercles in the lungs was 
observed roentgenologically in 4 cases, ophthal- 
moscopically in the choroid layer of the eye in 
2 cases and histopathologically in the lungs and 
liver in 4 cases and in the spleen in 3 cases. The 
development of widespread tuberculous menin- 
gitis apparently was inhibited in 1 case and 
was either prevented or cured in 2 other cases. 
No histopathological evidence of any toxic 
effect of the drug could be found with the possi- 
ble exception of renal tubular damage which 
occurred in 1 case. These observations offer fur- 
ther encouraging evidence of the therapeutic 


efficiency of streptomycin in tuberculosis.-— 
3. T. MeCort, M.D. 


Lone, Esmond R. The tuberculosis experience 
of the United States Army in World War II. 
Am. Rev. Tuberc., Jan., 1947, 55, 28-37. 


It is known, through sampling done by the 
Office of the Surgeon General during the war, 
and through comparison of induction and dis- 
charge films of men breaking down, that several 
thousand small infiltrative lesions were over- 
looked by the induction station roentgenologists 
in the millions of films examined. But it is a 
fair estimate that 90 per cent of the significant 
lesions that should have been seen were dis- 
covered. 


Such oversights should never occur in such 
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number again. The best insurance against their 
recurrence is a well-trained, stable personnel, 
experienced in the detection of tuberculosis, and 
on duty in sufficient numbers so that no man is 
expected to carry a load of more than 300 films 
a day over prolonged periods of time. From the 
point of view of administrative efficiency, the 
author believes this personnel should be mili- 
tary, not civilian. It would be preferable to 
hold young officers in Army training stations 
longer and then keep them on the job. Substi- 
tution of tuberculosis experts trained in reading 
chest films only, as from time to time suggested, 
would not solve the problem. Chest lesions of 
incredible variety are seen in induction stations 
and one-fifth of the films taken are of other 
parts than the chest. 

The Army does not consider the long range 
care of tuberculosis a proper responsibility of 
the Army Medical Corps. Tuberculosis requires 
long treatment, and, as far as possible, that 
care should not be broken up. It should pro- 
ceed in an orderly manner in one sanatorium, 
with proper convalescent follow-up and modern 
rehabilitation measures. The system of Veter- 
ans hospitals has been set up for this purpose.— 


F. F. McCort, M.D. 


Sittzpacu, Louis E. Carcinoma simulating 
pulmonary tuberculosis. 4m. Rev. Tuberc., 
Feb., 1947, 55, 170-176. 


The author reports on 2 cases which were 
treated for pulmonary tuberculosis for periods 
of seven and sixteen months, respectively, be- 
fore the neoplastic nature of the lesions was 
recognized. A proper evaluation of the altera- 
tions in the appearance of the lesion on succes- 
sive films was crucial in both these cases, since 
neither of the patients had any symptoms for 
the many months of observation prior to sur- 
gery. 

The progression of the lesions on the roentgen 
film in these 2 cases may be summed up as 
follows: Initially, both lesions measured about 
2cm. and had a veil-like, somewhat amorphous 
appearance, but on close inspection it could be 
seen that the mesial borders were rounded 
where as the lateral borders faded out and were 
streaky. These streaked shadows probably 
represented small foci of atelectasis arising 
either from obliteration of small bronchial 
lumina by the neoplasm or from pressure exerted 
upon the lumen by the expanding extramural 
mass. 
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Later, the shadow became denser and more 
sharply demarcated from the surrounding lung 
parenchyma and it then represented the neo- 
plasm itself. A distinguishing roentgen feature 
in the second case was central necrosis of the 


neoplasm, which was suggested by the presence 


of several small irregular areas of lesser density 
within the solid shadow. The author states that 
should such areas be visible within the mass 
on the initial film and should the sputum be 
persistently free of tubercle bacilli, such a lesion 
must be preserved to be neoplastic and ex- 
ploratory operation is warranted.— f. J. Me- 
Cort, M.D. 


RicLER, Leo G., and Kergv, Gjert M. Em- 
physema; an early roentgen sign of broncho- 
genic carcinoma. Radiology, November, 1947, 


49, 578—580. 


The authors report § cases in detail and men- 
tion 2 additional cases in which obstructive 
emphysema was an early manifestation. of 
bronchogenic carcinoma. According to Wester- 
mark the effects of bronchostenosis may be 
divided into the following four stages: 1. Dimi- 
nution of aeration as the result of minimal 
stenosis. Cases in this stage are difficult to 
detect roentgenologically. 2. The stenosis be- 
comes of higher grade. Air can enter during 
inspiration but due to diminution in the size 
of the bronchial lumen during expiration it 1s 
much more difficult for it to escape. This results 
in relative emphysema of the abnormal lung, 
which may not be evident in a roentgenogram 
made in inspiration but which can be readily 
detected under the fluoroscope or in a film 
made in expiration. 3. As the stenosis increases 
there will come a stage when there is inspiratory 
as well as expiratory emphysema. 4. When the 
tumor with its debris or inflammatory products 
completely occludes the bronchus, atelectasis 
results. 

As the only hope of curing bronchogenic 
carcinoma is early diagnosis, careful study 
should be given to minor differences in radi- 
ability of the two lungs to determine whether 
obstructive emphysema 1s present. Such a find- 
ing should lead to further investigation by 
bronchography, planigraphy, and bronchos- 
copy. Patients suspected of bronchogenic carci- 
noma but without frank roentgen findings 
should always be examined in expiration as well 
as inspiration.—/4rthur E. Childe, M.D. 
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Varre, AÁNiBAL Rosperro, and Wuirg, M. 
Lawrence, Jr. Pulmonary tuberculosis sim- 
ulating bronchogenic carcinoma; report of 
four cases. 4m. Rev. Tuberc., May, 1947, 55, 
449-456. 

In spite of modern methods, differential diag- 
nosis is often difficult in these cases without ex- 
ploration. In this series, cough, gradually be- 
coming productive, small hemoptysis, chest 
pain, weight loss, and weakness were all symp- 
toms common to bronchogenic carcinoma and 
tuberculosis or other chronic inflammatory dis- 
ease. In 3 cases of this series orthodox methods, 
carefully and repeatedly applied, failed to re- 
veal tuberculosis, in spite of active lesions, both 
clinically and pathologically. In the fourth 
case pathological inactivity of the lesion makes 
the negative studies less surprising. The roent- 
gen picture in all cases was suggestive of carci- 
noma and the bronchoscopic examinations were 
noncontributory. 

The authors summarize by stating that diag- 
nostic mistakes revealed only at or after opera- 
tion must be accepted if we are to make an 
effective attack on cancer of the lung. They can 
be excused only if conscientious and complete 
attempts at ruling out tuberculosis have been 
carried out.— 7. F. McCort, M. D. 


Biratu, Gosta. Pulmonary function following 
pneumothorax. dm. Rev. Tuberc., April, 
1947, 55, 3497365. 

Twenty-five patients with pleurisy with effu- 
sion without parenchymal lesions, and in whom 
so-called preventive pneumothorax treatment 
had been terminated, were examined by the 
author's method for the estimation of the total 
lung volume and its subdivisions and of the 
respiratory dead space. 

The following results were obtained: 

I. Total and vital capacities were diminished. 

2. Equilibrium and residual capacities were 
not generally diminished to the same degree. 

3. While the diminished total and vital ca- 
pacities were due to the impairment of the 
thoracic and diaphragmatic mobility through 
pleural adhesions the cause of the increased 
relative lung volume values was a hypoventila- 
tion of certain parts of the lung, provoked by 
the same cause. In 11 cases of terminated pneu- 
mothorax treatment chosen to throw light on 
the subject, and with more or less extensive 
parenchymal lesions, the following was found. 
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4. The lung function, in several cases, was 
seriously impaired, manifesting itself in low 
total and vital capacities, considerable increase 
of the relative lung-volume values and in certain 
cases increased values for the respiratory dead 
space. 

g. The cause of this was, in some cases, in 
part parenchymal contraction with so-called 
compensatory emphysema and reduction of the 
parenchyma, but in the majority of cases the 
cause was pleural changes following pneumo- 
thorax treatment (venilatory insufficiency). 

6. In view of the very serious impairment of 
function that may result when a lung retraction 
complicates pneumothorax treatment, it 1s 
suggested that in certain cases this treatment 
should be abandoned and replaced with other 
collapse measures.—J. 7. McCort, M.D. 


INGEGNO, ALFRED P., D'Arsona, Jonn B., 
Epson, Joun N., and GianguINTO, PETER J. 
Pneumonia associated with acute salmonello- 
sis. Arch. Int. Med., April, 1948, 87, 476-484. 


In an outbreak of acute salmonellosis, due 
to Salmonella montevideo, 19 patients had evi- 
dence of bronchopulmonary involvement. Four 
had acute bronchitis. One patient had definite 
bronchopneumonia with sputum which con- 
tained the Salmonella organism. The other 14 
patients had interstitial pneumonia. The patho- 
genesis of the interstitial type is unknown, but 
the clinical and roentgenologic features suggest 
a virus origin. 

Roentgenologic examinations of the chest 
show changes interpreted as indicative of inter- 
stitial pneumonia in all patients. In 8 thechanges 
were bilateral, while in 6 the right side only was 
affected. These interstitial changes were patchy 
or diffuse and in 2 instances were accompanied 
with partial consolidation. In 1 patient there 
was evidence of pleuritis at the base of the right 
lung. Resolution began within four to seven 
days of onset and in almost all was completed 
in about two weeks. There was neither clinical 
nor roentgenologic evidence of any suppura- 
ative complication. 

A scattering of other symptoms and signs 
include asthenia, general malaise, anorexia, 
herpes labialis, chills, aches and pains, neuritic 
pains and dysesthesias, sweats and transient 
urticaria. 

It may be assumed that true Salmonella 
bronchopneumonia with pulmonary consolida- 
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tion 1s probably a relatively rare manifestation 
of salmonellosis. Diagnosis is established by 
demonstration of the causative organism in the 
sputum or puncture of the lung.—Zugene 7. 


McDonald, M.D. 


ApAMs, Jonn M. Congenital pneumonitis in 
newborn infants. 4m. J. Dis. Child., April, 
1948, 75, 544-554. 

A relation between infections of the upper 
respiratory tract in mothers and primary pneu- 
monitis in their infants is considered likely by 
the author. He suggests that the same causative 
factor may be involved and that this agent may 
be responsible for pathologic changes in the 
pharyngeal epithelial cells of both the mother 
and her baby. These changes are represented 
by large numbers of typical cytoplasmic inclu- 
sion bodies seen in the pharyngeal epithelium 
of both mother and the baby and in the alveolar 
and bronchial epithelium of the infants who 
die of pneumonitis. 

Reports of 6 cases of congenital infections 
of the respiratory tract are given, together with 
a brief review of the pertinent features of pri- 
mary virus pneumonitis with therapeutic sug- 
gestions. Roentgenograms of the chest in several 
of the cases showed slight infiltration, a soft 
diffuse shadow in the lungs, in the right upper 
and lower lobes and in others there was a dis- 
tinct increase in the bronchovascular markings 
in both lungs. The disease in the newborn and 
young infants 1s characterized clinically by an 
acute onset of sneezing, coughing, dyspnea and 
cyanosis. The elevation in temperature was 
moderate to low, some infants showing no ele- 
vation. The mortality was definitely correlated 


with the severity of symptoms and signs.—R. $. 
Bromer, M.D. 


Lemone, Davin V., Scorr, WENDELL G., 
Moore, SHERWOOD, and Koven, A. Linx. 
Bagasse disease of the lungs. Radiology, No- 


vember, 1947, 49, 556-5067. 


Bagasse is the name given to sugar cane after 
it has been crushed and the juice extracted. 
Bagasse disease of the lungs, or bagassosis, is 
a pulmonary disorder brought about by the 
inhalation of dried bagasse dust. 

Bagasse fibers are tough and possess insulat- 
ing qualities. Bagasse 1s being used more ex- 
tensively in the manufacture of thermal and 
noise-insulating building materials and in the 
manufacture of refractory brick. Unless prop- 
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erly handled, it constitutes a serious Industrial 
hazard. About 40 cases of bagassosis have been 
reported in workers in sugar cane processing 
plants, and in plants where the bagasse is man- 
ufactured into building boards or refractory 
brick. 

The symptoms and clinical course of bagass- 
osis are variable, depending on the length of 
exposure and the density of the inhaled dust. 
In general, about two months of exposure to the 
dust are required before symptoms appear. 
Onset is insidious, the patient usually not realiz- 
ing that he is ill until he is seized by a sudden 
coughing spell and extreme dyspnea. An acute 
febrile illness follows, or acute bronchiolitis. In 
lighter cases of briefer exposure, the disease 
clears up in two to six months. Patients with 
long exposure are critically ill. An 8.3 per cent 
mortality rate has been reported in one series. 

Eosinophilia is usually present. Roentgeno- 
graphically, a diffuse fine punctate infiltration 
is seen, which tends towards a nodular appear- 
ance as the disease starts to clear up. Areas 
of consolidation may be present, especially in 
and near the hilum. The roentgen findings are 
not diagnostic, but the reversibility of the proc- 
ess distinguishes it from the other pneumo- 
conioses. 

The exact etiology of the disease is obscure 
and there is no specific treatment. No response 
to chemotherapy has been observed. Oxygen 
affords some relief from the dyspnea in the more 
severe cases. The authors report 3 cases in de- 
tail.—George Cooper, Fr., M.D. 


GENERAL 


PavrRiER, L. M. Sarcoidosis. Brit. Y. Tuberc., 
January, 1948, 22, 1-7. 


The author discusses two prevalent theories 
of the etiology of sarcoidosis: namely, the 
concept of a tuberculous origin and the belief 
of an indeterminate virus as a cause. To refute 
the first the author points out that the histo- 
pathological picture of sarcoid is not char- 
acteristic of tuberculosis; no tubercle bacilli are 
found in lesions of sarcoid; and the tuberculin 
test is usually negative. He dismisses the belief 
that sarcoid is genuine tuberculosis modified by 
special reactions on the part of the organism. 
He analyzes the evidence with respect to the 
second theory and finds little support for it. 
The reliability of the Kveim reaction, which 
has been advanced as proof for such a belief, 
has been questioned by some investigators. 
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The writer feels that sarcoidosis is clinically 
an autonomous disease and not a single mono- 
morphic tissue reaction produced by various 
agents. He concludes that the etiology remains 
unsettled.—-Harry L. Berman, M.D. 


Haxtuausen, H. On the Kveim reaction in 
Boeck’s disease. Brit. J. Tuberc., January, 
1948, 42, 7-11. 

The author discusses the role of the Kveim 
reaction in attempting to decide whether 
sarcoid 1s a form of tuberculosis or a disease 
per se. The Kveim test consists of the intra- 
dermal injection of a suspension of granulation 
tissue characteristic of the disease. The reaction 
appears after a latent period of one to two weeks 
or longer and consists of a papule increasing in 
size to a small nodule and disappearing in 
several months to two years. The test has been 
considered to be positive "nearly always" in 
sarcoid and negative in other diseases. The 
pathogenesis of the reaction is not entirely 
clear. Some features suggest an isomorphic 
reaction; that 1s, the local reproduction in the 
skin of a lesion found elsewhere in the body. 
Other features suggest a specific allergic re- 
action. The author emphasizes the need for 
further study and concludes that the Kveim 
reaction has not settled the controversial 


aspects of the nature of sarcoid.—Harry L. 
Berman, M.D. 


FREUDENTHAL, W. Sarcoid. Brit. Y. Tuberc., 
January, 1948, 42, 11—16. 


In analyzing the chief features of sarcoid 
which are considered to be proof against the 
tuberculous etiology of the disease—namely, 
the histopathological picture, the negative 
tuberculin reaction, and the absence of tubercle 
bacilli in the lesions—the author presents 
evidence showing that these arguments are not 
entirely correct. He demonstrates typical 
Langhans' giant cells in some cases of sarcoid, 
distinct inflammatory components in others, 
and sarcoid-like pictures in cases of lupus 
muliaris facei. He calls attention to the fact 
that positive tuberculin tests are changed to 
negative during the course of certain infectious 
diseases and are modified by prior injections 
of BCG vaccine and tuberculin. As regards the 
presence of tubercle bacilli, it is claimed that 
positive cultures are being obtained. Further- 
more, the bacilli are seldom found in lesions 
of the tuberculous dermatoses. The author 


Abstracts of Roentgen and Radium Literature 


579 


states that the problem of the nature of sarcoid 
is still unsolved but that the findings described 
above are compatible with a tuberculous 
etiology.— Harry L. Berman. M.D. 


Rervem, Orav. I. Chronic granulomas in the 
alimentary tract caused by minute mineral 
particles. II. "Boeck's disease" and occur- 
rence of minute mineral particles. fecta path. 
et microbiol. Scandinav., January-February, 
1948, 25, 107-121. 


A series of conditions in the alimentary tract, 
such as gastric or intestinal cellulitis, regional 
enteritis, anal abscess or anal fistula, have been 
regarded as foreign body reactions, isolated or 
combined with a bacterial infection. The pre- 
sumptive foreign body etiology in these cases is 
supported by few observations and mainly by 
theoretical deductions. For this study the 
polarization microscope was used systematically 
in a series of cases. It was used chiefly to detect 
cholesterol crystals. Frequently oil droplets, 
mucous material, hairs, talcum particles were 
found. In animal experiments silica was injected 
and often produced a picture resembling the 
histopathological manifestation of tuberculosis. 

Where the foreign bodies are few and very 
small, the differentiation from smudge may be 
very difficult. To be accepted as a causative 
agent, the particles must be situated exactly 
in the same plane as that of the tissue and 
naturally embedded in the pathological tissue. 
The main problem to decide, when foreign 
material is found, 1s whether its presence can 
explain the whole or part of the clinical picture. 
Foreign bodies were found in about 25 per cent 
of 209 cases examined. In the anorectal region 
34 per cent showed foreign bodies and 75 per 
cent of these cases showed talc foreign bodies. 
About two-thirds of talc fistulas in the anal 
region occurred in men. 

H. Histological sections from 100 cases 
diagnosed as Boeck's disease were examined 
in polarized light, each case represented by 
biopsy from one or several lesions. Most of the 
various sections when examined by polarized 
light almost always showed a foreign body 
granuloma embedded in giant cells. The author 
stresses the possibility of foreign bodies being 
one of the causes of Boeck's disease. He believes 
the remissions may be due to a breakdown and 
disappearence of certain foreign bodies in the 
tissues.—Robert J. Reeves, M.D. 
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BjénNsrAp, Roar TH. Progressive Boeck's 
sarcoid associated with protracted destructive 
tuberculosis. Acta tuberc. Scandinav., 1948, 


22, 143-153. 


The coincidence of Boeck's sarcoid and 
tuberculosis 1s a rather infrequent occurrence, 
considering the high incidence of tuberculosis 
alone. Every eighth individual in Norway dies 
of tuberculosis. One case 1s reported showing no 
regression of the sarcoid manifestations in 
spite of the patient having a protracted, 
destructive tuberculosis. The tuberculous and 
sarcoid manifestations did not seem to have 
any mutual influence upon each other. Reports 
are given of cases showing regression of sarcoid 
lesions in connection with the development 
of a tuberculous process. On studying different 
papers by the author, one is not convinced that 
there is a spontaneous regression of sarcoid as 
the tuberculosis develops but that this may be 
more of a coincidence.— Robert F. Reeves, M.D. 


Mue ter, J., and Prvrazzini, A. Morbus 
Besnier-Boeck mit Ubergang in Miliartuber- 
kulose. (Besnier-Boeck disease with transition 
into miliary tuberculosis.) Schweiz. med. 
Wehnschr., February, 1948, 78, 126—128. 


This is a case report of a twenty-seven year 
old patient in whom the diagnosis of Boeck's 
disease was made in 1937 on the basis of hilar 
lymphadenopathy. His general condition re- 
mained good and the local pathology stationary 
for ten years. Tuberculin reactions were essenti- 
ally negative during the same period. His 
terminal illness started with spiking elevations 
of temperature, acute and profound malaise, 
rapidly leading to his death. A roentgenogram of 
his chest revealed miliary dissemination. Also 
the tuberculin reaction had now become 
positive in a dilution of 1: 100,000. Postmortem 
examination revealed miliary tuberculosis and 
hyalin-nodular changes of the paratracheal and 
paraesophageal lymph nodes as seen in Boeck's 


disease.— 4. Grishman, M.D. 


GARDNER, CLARENCE E. Foreign body localiza- 
tion in the soft parts; a simple method re- 
quiring no especial training or equipment. 
Surgery, February, 1948, 25, 275-277. 


The author reports that Reed and Black, 
in a review of the literature in 1938, classified 
the methods of localization of foreign bodies 
under ten different principles. The method used 
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in IIO cases was reported. It consists of the 
insertion, under roentgenoscopic control, of 
two long slender needles. They are inserted at 
right angles into the tissue at a distance from 
the proposed incision so that they cross in the 
approximate location of the foreign body. 
Anteroposterior and lateral views then are 
exposed and, with the needle still in place, the 
field is draped and the area explored at opera- 
tion.—Frank H. Marek, M.D. 


ROENTGEN AND RADIUM THERAPY 


LogBELL, M. A. Simultaneous cross-radiation. 
Radiology, June, 1947, 46, 570-578. 


In February, 1938, in a paper written by the 
author the advantages of simultaneous cross 
radiation were discussed and a description was 
given of apparatus built for that specific pur- 
pose. The original model was improved, the 
present apparatus consisting of a shock proof, 
oil-filled, lead-lined steel tank containing a 
200 kv. transformer surrounded by 4 balanced 
roentgen-ray tubes. Changing the position of 
the openings in the regulating diaphragm makes 
possible the dovetailing of roentgen-ray beams 
which may be concentrated on a tumor with 
little cross radiation outside of the neoplasm. 
Targets are arranged at 60° angles. A series of 
heavy lead diaphragms, encased in sheet steel, 
each of which has four apertures, 1s calculated 
to allow the roentgen-ray beams to cross at 
different depth levels of 1 cm. variations below 
the surface of the skin. The relative position of 
the openings in the diaphragms determines the 
level of cross radiation. On each diaphragm is 
indicated the thickness and kind of filter and the 
exact target-skin distance. Because of the 
variation in the size of roentgen-ray beams at 
different levels apertures in the several dia- 
phragms differ slightly in size, so that the area 
of cross radiation in the present model is exactly 
100 sq. cm. at all levels. 

Theoretically, the ideal method of irradiating- 
a tumor would be to give a saturation dose and 
then repeated smaller doses at frequent inter- 
vals, keeping the saturation point constant 
during the entire cycle of malignant cell mitosis. 
In deep-seated tumors the danger to adjacent 
healthv tissues constitutes an obstacle. This 
difficulty is solved in part by changing the 
position of the patient, or the course of entry, 
or both, in such a manner that the roentgen-ray 
beams cross their own path at a certain depth 
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below the skin, producing a radiation effect of 
greater intensity at the tumor depth, and dis- 
tributing the superficial dose over a larger area. 
Simultaneous cross radiation is based on the 
principle of administering quickly large doses 
of radation at depth and distributing the 
superficial dose over large areas through a great 
number of ports at the same time. The advan- 
tage lies in the fact that a carcinocidal dose can 
be administered to a neoplasm, while the tumor 
bed, receiving a non-lethal dose, recovers 
quickly and is capable of replacing destroyed 
malignant structures with benign fibrous tissue, 
blood vessels and the like. Large daily doses 
applied directly to a neoplasm tend to keep 
the saturation point constant and the result 
compares favorably with that obtained in 
superficial therapy. A carcinocidal dose can 
be administered with simultaneous radiation 
at any depth. This is made possible by the 
great number of ports of entry (32 or more) 
through which roentgen-ray beams are brought 
to converge on any specific area, producing a 
homogeneous radiation effect. 

Eleven case reports are given. In a boy of 
three years an osteolytic tumor involving the 
right sacroiliac junction was shown on biopsy to 
be due to a sarcoma. The boy was treated by 
the multiple port method for a total tumor dose 
of 2,146 roentgens. Six years later the child 
appeared well without any sign of recurrence.— 
Samuel G. Henderson, M.D. 


Craver, Litoyp F. Lymphomas and leukemias. 
FAMA., Jan. 24, 1948, 736, 244-248. 


In spite of the fact that it is doubtful if 
anyone is In a position to authenticate a claim 
to have cured any case of Hodgkin’s disease, 
lymphosarcoma, mycosis fungoides or leukemia 
up to the present time, early diagnosis and 
treatment of these diseases affords better 
results in terms of long control. Hodgkin’s 
disease and lymphosarcoma of unicentric origin 
offers the possibility of cure or eradication by 
complete surgical excision, heavy regional 
irradiation, or a combination of both when the 
disease is confined to one organ or nodal mass. 
Lymphosarcoma in certain regions such as the 
head and neck may show a postoperative survi- 
val which is double the rate for lymphosarcoma 
of all types. Surgical survivals seem to exceed 
irradiation survivals of those with localized 
lesions, although the groups are not clinically 
comparable. 
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For chronic leukemia, a great deal can be 
accomplished in a palliative way by judicious 
irradiation. even. though one must accept 
incurability as the first premise. Early diagnosis 
cannot wait for the development of typical 
textbook symptoms and signs. Early biopsies 
of Hodgkin's disease and lymphosarcoma 
frequently fail to reveal the diagnosis and early 
blood counts may not reveal leukemia. 

It is urged that enlarged lymph nodes be 
investigated for cause and biopsied if no primary 
lesion is found. Biopsy of more than one node 
is often advisable. Unicentric lymphomas may 
be disguised as solitary nodules in the thyroid, 
breast, base of the neck between the sterno- 
cleidomastoid muscle insertions, tonsil, medias- 
tinum, skin, orbit and lacrimal gland, and 
as a reticulum cell sarocma of bone. Chronic 
lymphatic leukemia may produce as its first 
manifestation local tumors reported on biopsy 
as lymphosarcoma. The use of sternal puncture 
to detect early lymphatic and myeloid leukemias 
is important. Osteosclerotic anemias mimic 
myeloid leukemia by producing compensatory 
splenic enlargement. 

Prevention of these diseases may be gained 
in some measure by control of exposure to 
benzene solvents, radioactive emanations, sul- 
fonamide drugs in children, chronic infections, 
atypical variants for tuberculosis, allergies, 
heredity, and endocrine dyscrasias. No attempt 
is made to formulate any set of rules for pre- 
vention of these diseases. 

Treatment of lymphomas and leukemia by 
nitrogen mustard, radioactive isotopes, and 
urethane affords only palliative results. It is 
clear that these toxic constitutional agents 
have little or no place in the treatment of early 
localized Hodgkin's disease or lymphosarcoma. 
For such cases adequate local roentgen therapy 
remains the treatment of choice, except perhaps 
in those cases that lend themselves to radical 
surgical procedures, which should probably be 
followed by moderately heavy local post- 
operative roentgen therapy. Adequate roentgen- 
ray dosage should be far more than just enough 
to cause regression. Fractional dosage to skin 
tolerance 1s recommended for local areas. Total 
body irradiation following local irradiation will 
unpredictably confer longer freedom from 
relapse in Hodgkin's disease and lympho- 
sarcoma. Doses of 75 to 125 r, in air, are used. 
Myeloid leukemia responds best to splenic 
irradiation in daily fractions. Lymphatic leuke- 
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mia with splenohepatomegaly, enlarged periph- 
eral nodes and bone marrow changes may 
derive benefit from 200 r to 300 r once around 
each of the external lymph node bearing areas. 
It is recalled that some cases of lymphatic 
leukemia show no enlarged lymph nodes, and 
some myeloid leukemias do not have splenic 
enlargement.—7. A. Campbell, M.D. 


Wacker, H. Jonn, and Scuuiz, Mitrorp D. 
Carcinoma of the tonsil; a review and its 
results in a group of ninety cases. Radiology, 
August, 1947, 49, 162-168. 


This is a study of go cases of carcinoma of the 
tonsil seen at the Collis P. Huntington Memori- 
al Hospital from 1936 through 1941, and Mas- 
sachusetts General Hospital from 1936 through 
1945. 

Histopathologically this group of tonsillar 
carcinomas were, in the majority of instances, 
of a high grade of malignancy, and approximate- 
ly go per cent of them were squamous cell in 
type. The remaining IO per cent consisted of 
lymphoepitheliomas, transitional cell carcino- 
mas, and sarcomas. 

It is of importance that 60 per cent of these 
cases presented themselves with cervical metas- 
tases when first seen and that in two-thirds of 
this group the "lump in the neck” was the 
first subjective complaint of the paitent. 

Methods and types of radiation treatment 
used varied with the individual case. The 
authors stress the necessity of varying the 
treatment to the needs of the individual cases 
rather than stereotyped plan of treatment for 
all cases. Fifty patients were treated with super- 
voltage (1,000 kv. at the Huntington Hospital, 
and 1,200 kv. at the Massachusetts General 
Hospital) and 45 patients were treated with 
200 kv. Total dose in the series treated with 
supervoltage varied from 2,400 to 6,600 r, 
measured in air, through a single lateral portal, 
the optimum dose being considered 6,000 r, 
the total dose with high voltage being 3,000 to 
4,000 r to each of two opposing portals, measured 
in air. Some cases were given additional treat- 
ment, 2,500 to 3,000 r, through an intraoral 
cone. A few cases were also treated with inter- 
stitial radium in conjunction with roentgen 
roentgen therapy, both to primary tumor and 
metastatic cervical nodes. Neck dissection was 
not employed in any of the 9o cases. 

The five year survival group in the entire 
series was 15 per cent. This survival rate com- 
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pares favorably with other large series published 
in recent years. The authors, in comparing 
their results with other published studies on 
carcinoma of the tonsil where various forms of 
therapy have been used, telecurietherapy, 
interstitial irradiation, neck dissection, electro- 
cautery, postulate the query as to whether 
any single procedure, or even several procedures 
can offer increased life expectancy to the patient 
with malignant tonsilar tumor beyond that 
afforded by roentgen irradiation alone. The 
authors do not make any definite statement as 
to apparent improved survival rate in those 
patients treated with irradiation produced with 


supervoltage equipment.—E. 4. Addington, 
M.D. 


WiNupHorz, Frank. The biological significance 
of fibrinous radiomucositis of the larynx. 
Radiology, February, 1947, 48, 157-160. 


The author comments that previous writers 
have pointed out that the appearance of an 
extensive and confluent radiomucositis indicates 
that the dose necessary to destroy tumor cells 
has been reached. In the author's experience 
both clinically and by study of microscopic 
sections, he has found that delay or absence of 
radiomucositis with standard dosage techniques 
does not necessarily mean that the cancer is 
not radiosensitive. He states that it merely 
signifies the inability or diminished ability of 
the connective tissue to produce fibrin. He 
also states that the early appearance of ir- 
radiation mucositis holds promise that a cure 
will be obtained. The author also stresses the 
interrelationship of the appearance of radio- 
mucositis with the reactions of the connective 
tissue to radiant energy. He concludes, there- 
fore, that radiomucositis is indicative of the 
degree and extent of connective tissue reaction 
and that the more marked and earlier the 
connective tissue reaction is, the more chances 
for the success of radiation therapy.—Morzs 
Horwiiz, M.D. 


WiupHOLZ, Frank. Reactions of connective 
tissues after protracted fractionated ir- 
radiation of laryngeal carcinoma. Radiology, 
February, 1947, 48, 148-156. 


While much attention has been given in the 
past to the radiopathology of the mucosa 
following protracted fractionated irradiation of 
laryngeal carcinoma, little has been written 
concerning the changes occurring in the con- 
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nective tissues following such irradiation. The 
author has beautifully demonstrated the 
changes appearing clinically and microscopical- 
ly in the connective tissue following various 
doses of protracted and fractionated radiation. 
The author shows that the changes in the con- 
nective tissue are marked and extensive and 
appear both early and late in the course of the 
radiation. administered. He also stresses the 
fact that when such radiation is given without 
fractionation the connective tissue changes 
which are seen to occur are irreversible and 
much more advanced. After protracted fraction- 
ated irradiation there are definite reversible 
changes noted with healing of the affected 
areas. These changes have also been demon- 
strated by the author in animal experiments. 
The author divided the reactions occurring 
in the connective tissue following protracted 
fractionated irradiation into three periods: The 
first 1s a bionegative, retrogressive period 
characterized by exudation of fibrin, loss of 
nuclear staining, and frequent changes in the 
microchemical reaction of subepithelial col- 
lagenous fibers. This period appears coinciden- 
tal with the fibrinous radiomucositis and 
disintegration of the epithelial cells of the 
mucous membrane. The author refers to the 
second period as that of the “biopositive 
regenerated period." In this period the con- 
nective tissue appears to fill out the spaces 
remaining after disintegration of the tumor. 
The fibrinoid necrotic collagen of the lamina 
propria is replaced by hyaline sclerotic layers. 
The author states that myogenous giant cells 
indicate the regenerative tendencies of these 
tissues. The inflammatory reaction of the newly 
regenerated connective tissue is markedly 
reduced and is said to be a specific effect of 
radiation on this structure. This has been shown 
by animal experiments, as well as in human 
tissue. The endothelium of damaged blood 
vessels during this period discloses obliterative 
changes with connective tissue proliferation. 
The author refers to the third period as "retro. 
gressive’ period, and this is said to occur in 
those cases which have been improperly ir- 
radiated or in which there has been marked 
sensitivity of the individual connective tissue. 
In these cases the newly formed connective 
tissues become necrotic and the mucous mem- 
brane discloses ulcerations with secondary 
infection which infiltrate the deeper layers of 
the irradiated larynx.— Moris Horwitz, M.D. 


Abstracts of Roentgen and Radium Literature 


583 


Hace, CraAvroN H., and Horwzs, Grorce W. 
Carcinoma of the skin; influence of dosage 
on the success of treatment. Radiology, 
June, 1947) 48; 563-569. 

Results were compared in the treatment of 
approximately 1,500 carcinomas of the skin on 
1,300 consecutive patients (excluding lesions 
of the mucocutaneous junction) treated at the 
Massachusetts General Hospital during the 
period 1930-1944, with a view toward establish- 
ing the relation of particular dosages to success 
or failure of treatment and determining there- 
from an optimal radiation dose. 

Three hundred and eighty-seven lesions were 
treated surgically and 1,035 by roentgen 
irradiation. All the cases were followed from one 
to five or more years. The dosages varied from 
1,200 to 6,000 r, measured in air. In 89 per cent 
of the irradiated cases, treatment was given in 
a single dose while in the remainder of the cases 
it was fractionated over a period of one to three 
weeks. Results are plotted in percentage of 
failures against average total dosages for single 
massive and fractionated treatments and the 
expectancies of tumor control in the various 
dosage ranges employed, are tabulated and 
discussed. 

The studies indicated that 3,200 r to 3,600 r 
would be required by fractionation over one 
week to produce the same results as obtained by 
1,900 r to 2,200 r by the massive single dose 
method. 

The dose 4,500 r delivered in mult ple treat- 
ments within one week, or its biological equi- 
valent of 2,700 r by the single dose method, 
was suggested as an optimal dose to be delivered 
to a carcinoma of the skin. 

Tables and discussions correlate the per- 
centages of failures with the (1) various dosage 
ranges for the one week fractionation method, 
(2) different physical modalities for the single 
massive and fractionated techniques, (3) surgi- 
cal as against roentgen treatment, (4) sizes of 
the lesions and (5) time interval between treat- 


ment and breakdown.—E. D. Hudack, M.D. 


Ponte, Ernst A., and Morron, James A. 
Roentgen therapy in arthritis, bursitis, and 
allied conditions. Radiology, July, 1947, 
49, 19-25. 

Roentgen therapy has been used for years in 
arthritis. One hundred heterogeneous cases 
were treated and 92 followed. Treatment was 
given with 400 kv. and 200 kv. Three doses of 
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150 r or 200 r were given. Forty per cent had 
two series. Seventy-five per cent of the patients 
reported moderate to complete relief. Placebos 
were not used. Harmful effects did occur oc- 
casionally. In bursitis 84 per cent received 
complete or satisfactory relief. Acute cases 
stand best chance of relief. Conclusion is made 
that the value is in analgesic effect.—E. C. 


Baker, M.D. 


MacCanTvy, WiLLiAM C. Effects of estrogenic 
therapy on osseous metastases from car- 
cinoma of the prostate. Radiology, July, 
1947, 49, 54-61. 

The author reports on the estrogenic treat- 
ment of 29 patients showing osseous metastases 
from carcinoma of the prostate gland. Six were 
treated by orchiectomy alone, 21 by orchi- 
ectomy and stilbestrol, and 2 by stilbestrol 
alone. 

In 10 cases the osseous metastases were 
thought to be favorably influenced, and in § 
of these there was definite improvement. 

The metastases completely disappeared in 2 
instances. In 1 of these cases there was complete 
recalcification of the metastatic area nineteen 
months after orchiectomy as the sole treatment. 
The second patient had had carcinoma of the 
prostrate gland for eight years. Roentgen 

therapy to the pelvis had been given with 
temporary improvement. Recurring metastatic 
lesions in the lumbar vertebrae completely 
disappeared eighteen months after orchiectomy 
and subsequent stilbestrol therapy; there had 
been no recurrence thirty-four months after 
orchiectomy, eleven years after the original 
diagnosis. 

In § cases the osseous metastases became 
more dense and discrete. In 1 instance the 
metastases disappeared, only to recur with 
extensive osteoblastic metastases of a different 
type from those originally seen. 

The author makes the point that the radi- 
ologist must be familiar with alterations in 
bone lesions produced by estrogenic therapy.— 
Arthur A. Brewer, M.D. 


MISCELLANEOUS 
GiANTURCO, Cesare, Elastic ruler for roentgen 
pelvimetry. Radiology, July, 1947, 49, 95-96. 


The author describes a correction measuring 
device consisting essentially of a rubber band 
upon which a centimeter scale has been marked. 
Stretching of the band produces distortion of 
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the scale. Scales of known distortion permit 
determination of the degree of stretching of the 
band necessary to provide the proper correction 
for various levels in the bony pelvis. Subsequent 
films must be made at the same tube-film 
distance as used in making the distorted scales. 
The author claims the measurements are “quite 
as accurate" as those obtained by other 
methods.—Chauncey N. Borman, M.D. 


Lipp, Cuarves S., and Smiru, Recror. Latex 
cap for radon ointment treatment. Radiology, 
February, 1947, 48, 161—163. 


The authors describe the need for, and the 
preparation of a latex cap for radon ointment 
treatment. The method described 1s fairly 
simple and has wide application, especially in 
areas requiring the application of radon about 
the head and neck and in other small surface 
areas of the body. An advantage also mentioned 
is the fact that the latex cap may be used over 
and over again after being cleaned and steril- 
ized.— Moris Horwitz, M.D. 


Vincent, JAMES G., Vincent, HELEN Wnrr- 
GROVE, and Downy, Anprew H. Experi- 
mental clostridial infections in dogs. Radi- 
ology, June, 1947, 48, 610-627. 


The authors experimented with prophylactic 
and therapeutic measures on experimentally 
induced clostridial infections in dogs. The 
experiments included both pure strain organ- 
isms and mixtures of the various clostridia and 
Staphylococcus aureus haemolyticus. The pro- 

phylactic and therapeutic agents used were as 
follows: (1) roentgen ray, (2) ar gas, (3) 
oxygen gas and roentgen ray, (4) sulfadiazine, 
(5) sulfanilamide, (6) butyryl sulfanilamide, 
(7) sulfathiazole, (8) penicillin, (9) pentavalent 
antitoxin, (10) toxoid. Prophylactically sulfa- 
diazine was found the most effective sulfanamid 
employed, although it was valueless against C7. 
oedematiens. Therapeutically sulfadiazine was 
far from routinely effective. Early penicillin 
therapy in massive doses gave better results. 
When administered in small doses or late in 
the development of the disease this agent was 
not very effective. 

Polyvalent antitoxin in massive doses ad- 
ministered rapidly was useful as late as twelve 
hours after inoculation. Smaller doses over a 
longer period of administration were relatively 
ineffective. Combined penicillin and antitoxin 
therapy gave the best results. In order to 
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minimize residual cardiac damage, early and 
adequate antitoxin therapy appears indicated. 

Cl. welchit toxoid immunization protected 
dogs against a pure strain of CZ. welchiz. 

In the discussion Dr. Robert P. Barden 
emphasized the importance of the initial cleaa- 
sing of the wound, the immediate bandagirg 
and the sanitary care which the wound received. 
In human battle casualties the sulfa drugs, 
penicillin, antitoxin and early surgery are ail 
important therapeutically. Dr. Barden s 
convinced that roentgen therapy is of no value. 
Dr. James F. Kelly took exactly the opposite 
stand and illustrated his point with clinical 
material. Dr. Dowdy, in closing, indicated that 
roentgen therapy is of some value but 3s 
not to be preferred over antitoxin and penicillir. 
In the future active human immunization wil 
probably be possible.—Ofiver P. Winslow, Fro 
M.D. 


Raper, Jonn R. Effects of total surface beta 
irradiation. Radiology, September, 1947, 46, 
3147324. 

This research was carried out at Clintom 
Laboratories, Oak Ridge, Tennessee, under the 
Manhattan Project. In order to study the effec- 
of energy absorption distribution on biologica 
effect, laboratory animals including mice, rats. 
guinea pigs, rabbits, and one-day-old baby rats 
were exposed in sufficient numbers to establisk 
the pattern effects in each species. The animals 
were placed in plastic boxes lined with panels of 
phosphorus? bakelite so that the animal 
received an equal dosage of beta rays over its 
entire surface. Gross effects, and the time of 
their appearance after irradiation, were noted. 
Effects such as inflammation of the eyes, eyes 
watery and/or sealed shut, epilation around the 
eyes and snout, erythema on feet and ears, 
hyperemia and subsequent drying of the ear 
tips, severe epilation, local desquamation, and 
ulceration were noted in relation to the time 
of exposure. The effects of beta irradiation 
varied with each species so that an acute lethal 
action occurred at a characteristic dosage. 
The main wave of mortality occurs at a some- 
what later postirradiation time than following 
irradiation with roentgen rays or gamma rays 
and for lethal studies with beta rays forty-five 
days has been arbitrarily chosen to define a 
survivor in contrast to twenty-one days’ 
survival commonly used for roentgen rays and 
gamma rays. The lethal action of beta rays must 
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necessarily be brought about differently than 
that duced by penetrating radiations since all 
the energy of beta rays 1s absorbed in a super- 
ficial layer of tissue whose mass 1s small relative 
to the total mass of the animal. It follows then 
that the total energy absorbed to produce ṣo 
per cent killing 1s directly proportional to the 
weight of the animal. The median lethal dose for 
each species, or the dose required to kill 50 per 
cent of the animals within forty-five days 
(beta rays) and twenty-one days (gamma rays) 
after exposure was found to be as follows: Baby 
rats were the most susceptible, the dose re- 
quired being 2,200 beta rep or $10 gamma r. 
Rabbits were the most resistant, the dose re- 
quired being 1,700 beta rep or 1,500 gamma r. 

A series of experiments were performed with 
mice to determine the rate and pattern of 
recovery from total surface beta irradiation. 
It was found that by the split-dose technique, 
the recovery is at first very rapid with two- 
thirds of the effectiveness of the conditioning 
dose having been lost at the end of the third 
dav and complete recovery having been at- 
tained by the end of the eighth day. There was 
also found to be an, as yet unexplained, over- 
recovery so that after the eighth day it required 
more than the standard test dose (4,700 rep) to 
kill £o per cent of the animals in forty-five days. 
It was also found that single sublethal total 
surface doses of beta rays induced the formation 
of tumors in significant Incidence in mice and 
rats, but produced none in either guinea pigs 
or rabbits.—Roébert K. Arbuckle, M.D. 


KATHARINE, and WirsoN, C. W. 
Irradiation of experimental cerebral tumors. 
Radiology, July, 1947, 49, 62-71. 

The authors produced experimental tumors 
in mice, both sarcomata and gliomata, by the 
introduction of methycholanthrene powder into 
the brain. Tumors were preserved by grafting 
pieces of their tissue into the brains of other 
young mice. 

The brains of 39 mice were irradiated. All 
had gliomata grafted from the same original 
tumor, The half-value layer of radiation was 
o.95 mm. Cu. The distance from focus spot 
to center of the mouse brain was 25 cm. Doses 
ranged from1,623 r to 3,247 r. The mean dose 
rate was I54 r/min. 

The effect of irradiation on the growth of the 
tumors was quite variable. In some the largest 
dose had no effect, while in others the tumor 
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decreased in size or disappeared temporarily. 
In no case was the tumor entirely destroyed. 
The average result (as measured either by the 
survival time or by the number of animals 
showing regression of the tumor) was at least 
as good with 2,434 r as with 3,247 r. 

Several animals died suddenly during or 
shortly after irradiation; postmortem exami- 
nation revealed fresh and extensive hemorrhage 
from the tumor tissue.—rthur A. Brewer, M.D. 


CHALECKE, WiLLIAM E., Jones, Gienn E., 
MILLER, Leon L., SrEINHAUsEN, THEODORE 
B., and STRAIN, Witiram H. Iodinated organ- 
ic compounds as contrast media for radio- 
graphic diagnoses. vi. Radiology, August, 
1947, 49, 131-136. 

The authors report the results of experimen- 
tal use of a 5o per cent emulsion of pantopaque 
(ethyl 1odophenylundecylate) for retrograde 
pyelography and cystography, hvsterosalpin- 
gography and intravenous injections, and a 7o 
per cent emulsion for bronchography in dogs. 
Both emulsions are readily injected through 
needles and catheters of small bore. The emul- 
sions are prepared with the aid of a surface ac- 
tive agent (oleyl methyl taurine) and have the 
property of coating and adhering to mucosal 
surfaces. 

The illustrations of the bronchograms of dogs 
are striking and show excellent detail of the 
bronchial branches. Films were made at inter- 
vals of five to ten minutes after instillation. 
Distribution is good and apparently little af- 
fected by this time interval. Emulsion is seen in 
the smaller radicles on the day following the 
original study. No definite toxic reactions have 
been observed. The illustrations of retrograde 
pyelographic studies are also excellent. Delinea- 
tion of the calyces was present for some time 
after the medium had run out, in some instances 
several days. It is uncertain whether these 
emulsions are suitable for intravenous work.—- 


Chauncey N. Borman, M.D. 


GEoRGE, Murray P., Manoney, Earle B., 
Pearse, HERMAN E., and STRAIN, WILLIAM 
H. Iodinated organic compounds as contrast 


media for radiographic diagnoses. vii. Radi- 
ology, August, 1947, 49, 137-142. 


The authors report clinical tests of the use of 
50 per cent emulsion of iodophenylundecylate 
for visualization of light empyema cavities. 
This emulsion has the property of coating and 
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adhering to the walls of a cavity, producing a 
more perfect delineation than is obtained with 
other solutions. The medium is distributed to 
all parts of the cavity by respiratory move- 
ments, posturing is not necessary and it 1s easily 
and completely removed by saline lavage. If a 
coagulum of pus is present the medium tends to 
collect on the surface of the coagulum. Rela- 
tively small amounts of the medium are re- 
quired with a minimum of discomfort to the 
patients and no toxic reactions have been ob- 
served.—Chauncey N. Borman, M.D. 


Jones, GugENN E., CHALECKE, WiLLiAM E. 
Dec, JOSEPH, SCHILLING, Joun A., RAMSEY, 
GrEoRGE H., Roperrson, Hanorp D., and 
STRAIN, WiLLIAM H. Iodinated organic com- 
pounds as contrast media for radiographic 
diagnosis. virt. Radiology, August, 1947, 49, 


143-151. 


Suspensions of tetraiodophthalimidoethanol 
were administered to dogs with experimentally 
produced marginal ulcers and more complete 
and more accurate delineation of the lesions was 
noted when compared to the appearance with 
barium sulphate suspensions. Additional ad- 
vantages which are claimed for the new contrast 
medium are greater palatability, no increase in 
toxicity and less tendency to settle. Double con- 
trast enemas in dogs were also more satisfactory 
with the iodinated medium than with barium 


sulphate.—7. N. Ané, M.D. 


HALBERSTAEDTER, L., and Ickowicz, M. The 
early effects of x-rays on the ovaries of the 


rat. Radiology, April, 1947, 48, 369-373. 


As regards alterations in the ovary in the 
first few hours following irradiation, a diversity 
of opinion exists. 

Histologic examinations of ovaries of normal 
and irradiated rats were made to determine 
whether any difference was present in the dis- 
tribution of the pyknoses in the follicles. 

The histologic studies were performed on 
ovaries of the following groups of highly inbred 
albino rats. 

A. Control group: 4 rats. 

B. Experimental groups: Rats irradiated 

with 50 to 2,000 r. 

(a) Seven rats, irradiated in the region of 
the abdomen, the ovaries being ex- 
posed directly to the action of the 
roentgen rays. 
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(b) Two rats, irradiated in the region of 
the cephalothorax, the ovaries being 
protected co direct exposure by 
means of a lead plate. 

(c) Two young rats, irradiated totally. 

The radiation was delivered from a Machlett 
therapy roentgen tube, operated on a multivolt 
apparatus at 150 kv., 4 ma., o.5 mm. Al filter, 
distance 30 cm., 100 r per minute. 

The animals were killed four hours after ir- 
radiation. Ovaries were fixed in Bouin's fluid 
and sectioned after embedding in paraffin. 

In non-irradiated ovaries pyknoses are 
largely restricted to follicles whose ovules are in 
a state of division. When the follicles are ex- 
amined in entirety, 1t becomes evident that 
pyknoses are normally very rare in the granular 
layer of follicles whose ovule contains a nucleus 
in a resting state. They are numerous in follicles 
whose ovule contains a nucleus in a state of di- 
vision. The evaluation of the effect of roentgen 
rays on the ovary is best made, therefore, on the 
basis of findings in follicles which contain an 
ovule with a resting nucleus. 

Observations have shown that four hours 
following irradiation numerous pyknoses are 
evident inthe granular layer of the large follicles 
irrespective of whether the nucleus of the ovule 
is in a State of division or rest. Pyknoses were 
found, moreover, in follicular cells of young fol- 
licles in rats which had been trradiated, but 
never in corresponding follicles of non-irradi- 
ated rats. Follicles whose ovule is in a state of 
division show pyknoses in cells of the granular 
layer more frequently after irradiation than 
normally. A sufficient dose of roentgen rays 
produces lesion of the ovaries of a rat as early as 
four hours after irradiation. 

The results were best defined with doses of 
2,000 r delivered in the abdominal region. A 
pronounced pyknotic lesion was also observed 
in the rat which received 400 r in the abdominal 
region. The reaction of the ovary is not the 
same when it is not directly exposed to the 
roentgen rays. 

No demonstrable difference was found be- 
tween ovaries irradiated with doses of ṣo and 
IcO r and non-irradiated ovaries. Doses of this 
magnitude are probably too low to evoke pyk- 
notic lesions in the ovary within an interval of 
four hours. 

Four hours after irradiation with a sufficient 
dose of roentgen rays pyknoses are in evidence 
in follicles whose ovule contains a resting nu- 
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cleus, as well as in primary follicles.—SzepAen 
N. Tager, M.D. 


Hamitron, J. G. The metabolism of the fission 
products and the heaviest elements. Radi- 


ology, September, 1947, 49, 325-343- 


An investigation of the assimilation, distri- 
bution, retention, and excretion of fission prod- 
ucts and the heaviest elements in the rat has 
been conducted at the Crocker Radiation Labo- 

ratory of the University of California. In order 
to protect the personnel working in the field of 
atomic energy information was needed concern- 
ing the behavior of these radio-elements follow- 
ing their introduction into the body by the 
three major portals of entry, namely inhalation, 
oral ingestion, and through cuts and abrasions 
of the intact skin. The fission of uranium re- 
sults in the production of thirty-tour radioac- 
tive elements and there have been identified 
nearly two hundred radioactive isotopes of this 
large number of elements that arise from fission. 
Only one fission product, radioiodine, had been 
studied sufficiently to permit an evaluation of 
the amount that could be tolerated within the 
body without producing damage. A table ts 
presented showing the metabolism of the princi- 
pal members of the long-lived fission products 
and certain of the heaviest elements in man and 
the rat following parenteral and oral adminis- 
tration. Only five of the listed fission products 
are absorbed from the digestive tract to a sig- 
nificant degree (strontium, barium, tellurium, 
iodine, and cesium). Strontium and barium are 
deposited and retained to a high degree by the 
skeleton. Iodine is accumulated and retained 
by the thyroid. Tellurium shows some accumu- 
lation in the kidneys and blood with a rather 
rapid rate of release from these tissues. Cesium 
is distributed quite uniformly throughout all of 
the tissues, the greatest accumulation occurring 
in the muscle, and it 1s quite promptly excreted. 
The distribution of these five fission products 
following oral absorption is indistinguishable 
from their metabolism after parenteral adminis- 
tration and they were also found to be readily 
absorbed through the lung. 

Many of the long-life fission products and the 
actinide elements are promptly deposited and 
show long retention in the skeleton. Radio- 
autographs show that, with the exception of 
strontium, they are not deposited in the mineral 
structure of bone but rather appear to be local- 
ized in and adjacent to the osteoid matrix. Of 
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the fission products and actinide elements that 
are deposited in bone, all except possibly 
columbium are released at a very slow rate. 
This places them in the category of radium so 
far as retention in the skeleton is concerned. 
Some of them, particularly most fission prod- 
ucts, have half-lives very much shorter than 
radium and they emit beta particles instead of 
alpha particles and this somewhat reduces their 
hazardous nature. Of the fission products and 
actinide elements which emit alpha products 
and which accumulate in the osteoid matrix, 
their disintegration will result in bombardment 
of the radiosensitive bone marrow.—Roéert K. 


Arbuckle, M.D. 


CHAMORRO, A. Bases biologiques d'une action 
associée des hormones et des rayons X sur 
la cellule cancérisée de certaines glandes, 
sous controle hormonal. (The biological bases 
of an associated action of hormones and 
roentgen rays on the cancerous cells of certain 
glands under hormonal control.) Compt. rend. 
Soc. de biol. January, 1948, 742, 3-4. 


Development of resistance to irradiation of a 
small fraction of cancerous cells is the explana- 
tion of the recurrence and ultimate metastasis 
of malignancies, especially in protracted types of 
therapy. To overcome this, a combination of 
hormonal and roentgen treatment seems to be 
rational for malignancies of glands directly or 
indirectly influenced by hormones. The po nt is 
to increase the radiosensitivity of these re- 
sistant cells by stimulating them to premitosis 
through hormonal therapv. 

The dose of the hormone and the roentgen 
radiation administered depends on the type of 
the glandular malignancy. For example, in the 
case of the epithelioma of the mammary gland, 
give estrogen (natural or synthetic) 3 to 5 mg. 
per day plus $ mg. of progesterone daily, for ten 
days. On the eighth day begin roentgen therapy 
and in six days give 9oo to 1,200 r per field. 
Repeat this associated treatment four or five 
times. A rest of one to two weeks between each 
series of treatment is necessary. 

The epitheliomas which can be thus bene- 
fited are those of the: 

(12 Mammary glands (estrogen and pro- 

gesterone); 

(2) Prostate (propionate of testosterone 25 

mg. daily for 14 days); 

(3) Thyroid (thyrotropic hormone 200 U. C. 

per day for 14 days or propylthiouracil 25 
to 5o mg. per day for 12 days); 
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(4) Ovary (gonadotropic hormones); 

(5) Uterus (estrogen plus progesterone); 

(6) Submaxillary glands (androgen); 

(7) Hypophysis (estrogen).—7. N. Sarian, 
M.D. 


LANDAUER, Rosperr S. Application of the in- 
verse-square law to oil-immersed tubes. 
Radiology, February, 1947, 48, 175—177. 


According to the inverse-square law, radia- 
tion intensity at a given point varies inversely 
as the square of the distance from the source. 
Two prerequisites are included but often over- 
looked: (1) that radiation be emitted from a 
point source, (2) that no absorbing or scattering 
media intervene between the source and the site 
in question. ; 

In view of the doubt expressed regarding the 
validity of this law as applied to small oil- 
immersed tubes (140 kv., peak, or less) radia- 
tion intensity determinations were made at 
various levels, between $ and 20 inches, using a 
Victoreen r-meter and a specially built wooden 
structure, Eleven different tubes were tested. 
The averages obtained indicate that the inverse- 
square law may be applied in calculating in- 
tensities at distances between § and 20 inches 
with an average error of not over I per cent, and 
a maximum error of +6 per cent.—William H. 
Shehadi, M.D. 


Trout, E. D., and Artes, Z. J. Low-absorption 
roentgen-ray measurements from 500 to 1,000 
kilovolts. Radiology, June, 1947, 48, 604-609. 


An extension of earlier studies is presented on 
low-absorption roentgen-ray measurements us- 
ing a beryllium window, permanently evacu- 
ated tube, at voltages up to 1,000 kv. 

A multisection million volt tube with beryl- 
lium window of 11 inches diameter and inherent 
filtration of 3 mm. of beryllium (equivalent to 
about c.05 mm. of lead) was used. All measure- 
ments were made with a Victoreen thimble 
chamber at 100 cm. distance, 500 to 1,000 kv., 
and o.1 ma. to 3.0 ma. Because of filament 
space-charge limitations, a maximum of goo kv. 
at 1.0 ma. was used. Absorption data were 
taken for copper and lead. 

Results are given in the form of graphs 
showing absorption curves for copper and lead, 
half-value layers in lead and a graph for de- 
termining the inherent filtration from the half- 
value layer in lead for voltages of $00 to 1,000 
kv. The half-value layer at 1,000 kv. with no 
added filtration was 1.1 mm. of lead as against 
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i.9 mm. for the conventional million volt tube. 

Examples of output obtainable from this 
tube were as follows: (1) at 1,ooo kv. and 3 ma. 
(the full load rating), at ṣo cm. distance, 264 r 
per minute, (2) at 2 cm. distance, in contact 
with the berylium window, 165,000 r per 
minute. 

A graph for determining inherent filtration 
from the half-value layer in lead of any roent- 
gen tube operating in the range of 500 to 1,000 
kv. is presented. 

The authors are of the opinion that beryllium 
windows are indicated for tubes operating up to 
750 kv. but that at and above 1,000 kv., empha- 
sis should be placed on the window thinness 
rather than its composition.—E. D. Hudack, 


M.D. 


Rocers, T. H. High-intensity radiation from 
beryllium-window x-ray tubes. Radiology, 


June, 1947, 45, 594-603. 


Beryllium has the lowest absorption coefh- 
cient of any material likely to be used for 
windows in roentgen tubes. Originally beryl- 
lium was used in the internal hoods of roentgen 
tubes to stop secondary electrons while allowing 
the transmission of roentgen rays. 

The first commercially produced tubes with 
vacuum-tight beryllium windows were designed 
primarily for roentgen-ray diffraction where the 
use of long wavelengths necessitated reduction 
of window absorption to a minimum. The low- 
absorption window with its advantages soon 
lent itself to use in microphotography and in- 
dustrial work. As these tubes became used more 
widely, a demand arose for beryllium window 
roentgen tubes with larger windows. Aside from 
permitting a greater afflux, beryllium can be 
located very close to the focal spet. This is not 
feasible with other low-absorption materials. 
An intensity of 2,330,000 r per minute Is ob- 
tainable at 2 cm. (target face to outer surface of 
window) at ṣo kv. and 20 ma. 

These high outputs lend themselves to new 
exploits such as: (1) sterilization of vaccines 
while the antibodies remain unaffected, (2) 
sterilization of suture material without heating, 
(3) sterilization of foods without subjecting 
them to flavor destroying temperatures. In 
therapeutic radiology while the high intensity 
in itself is not directly an advantage, it does 
afford a wide range of dosage rates in its appli- 
cation to intracavitary, "grenz" ray and “skin 
therapy." The possible role this achievement 
may play in atomic research and industry is al- 
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luded to. Several specific photochemical reac- 
tions are mentioned, in which the color changes 
in precious stones and the fluorescence in other 
substances can be used for qualitative and 
quantitative analysis in research. 

Suitability of various instruments for meas- 
uring the r per minute output of the radiation is 
discussed and references to the literature dis- 
coursing on these instruments are cited. 

A tube of new design, constructed on an ex- 
perimental basis making all the radiation avail- 
able in the continuous processing of materials 
is discussed. This tube has a domed window 
which makes possible a 180 degree radiation 
field. It is operable with a load of 60 kv. at 100 
ma. with a predicted output of approximately 
5,000,000 r per minute available over 25 sq. cm. 


—E. D. Hudack, M.D, 


MALLET, Lucien, and Maurin, ROBERT. A 
study of quality and origin of parasitic radia- 
tion from the target of an x-ray tube. Radi- 
ology, June, 1947, 46, 628-632. 


The studies were made on a machine of the 
Inited States Army Field Unit type. It was 
found that roentgen rays were produced not 
only at the principal focal point but also on the 
remainder of the tungsten target and the copper 
stem. The intensity and quality of the radiation 
from these zones were studied by three meth- 
ods: (1) independent micro-ionization cham- 
bers, (2) the Strauss dosimeter, (3) blackening 
of a film. It was found that radiation from the 
principal focal point was of the greatest wave- 
length, whereas rays from the periphery of the 
target and the supporting stem were more pene- 
trating. The radiation was most penetrating at 
the point of exit from the tube when a limiting 
diaphram with a large aperture was used. 

The details of the experiments are clearly 
described and the explanations of the phe- 
nomena are graphically illustrated. These find- 
ings are of significance for both roentgenog- 
raphy and radiotherapy.—O/iver P. Winslow, 
JE NLD: 


Lance, Kurt, and Evans, Rosrev D. Absorp- 
tion of radon through the skin and its exhala- 
tion through the lungs. Radiology, May, 
1947, 48, 514-516. 

The authors describe their method of meas- 
uring the absorption of radon through the skin 
and its exhalation through the lungs in 3 pa- 
tients ‘under treatment with radon ointment. 
Their method is convenient and yet practical, 
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and they found that appreciable amounts of 
radon gas applied in ointments were absorbed 
through the intact skin and through opened 
wounds and affected deeper structures by ab- 
sorption into the blood stream and thence 
transportation by the blood stream to the 
deeper tissues. They thus state that the effi- 
clency of radon ointment in the supplying 
radon and its alpha irradiation to underlying 
tissues is quite high.—Aoris Horwitz, M.D. 


Jacozson, Leon O., and Marks, E. K. The 
hematological effects of ionizing radiations in 
the tolerance range. Radiology, September, 
1947, 40, 286-298. 


Knowledge of the biological effects of radia- 
tions in general and of certain radiations and 
radioactive materials specifically was so super- 
ficial prior to World War II that the medical 
and biological divisions of the Plutonium Proj- 
ect were organized. The objectives were essen- 
tially to study the fundamental and compara- 
tive action of radiations and radioactive ma- 
terials and to apply these findings to the protec- 
tion of personnel or individuals potentially in 
danger of exposure to these physical hazards. 
Data were required on the biological effect of 
chronic irradiation in the region of the “toler- 
ance dose." Externally originating radiation, 
"whole body," had to do with gamma rays, 
roentgen rays, beta rays, and neutrons. This 
study presents data on the findings in the pe- 
ripheral blood of animals exposed to roentgen 
rays and gamma rays. Rabbits, mice, and 
guinea pigs were used. Blood studies included 
erythrocytes, hemoglobin, leukocytes, the dif- 
ferential leukocyte count, platelets, reticulo- 
cytes, and in special instances erythrocyte 
diameter. After control preirradiation exposure 
counts were made at least twice, the animals 
were placed in cages in fixed positions to receive 
definite exposures of deliberately planned ir- 
radiation from a large centrally placed radium 
source. The species and substrains of labora- 
tory animals were divided into groups and ex- 
posed to doses of 0.1, 1.1, 2.2, 4.4, and 8.8 r, 
some for eight hours per day and others for 
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twenty-four hours per day, six days weekly. 
The animals were observed while thus exposed 
over periods now well extended beyond three 
years. 


Significant Findings 


1. In female mice, biological effects appear in 
the absence of detectable hematological change. 
Ovarian tumors developed in mice exposed to 
o. and r.r r per day while no detectable 
changes in peripheral blood occurred at any 
time during the three years' exposure to these 
doses. 

2. Findings commonly believed to indicate 
chronic irradiation. damage (lymphocytosis, 
eosinophilia, monocytosis) did not occur in any 
of the three species exposed clinically to doses 
between o.1 and 8.8 r per eight hour or twenty- 
four hour day. 

3. Lymphocyte reduction was the earliest 
abnormality noted in the peripheral blood of 
these three species after chronic exposure. 

4. There was no histologic evidence of ab- 
normality of the blood-forming tissues in the 
animals which developed a lymphopenia. 

5. Severe anemia (acute onset) was common 
cause of death of guinea pigs exposed in the 8.8 
and 4.4 r exposure level. 

The personnel of the Plutonium Project were 
divided into (1) control group and (2) work 
hazard group depending on whether or not their 
work brought them into exposure or potential 
exposure to physically hazardous materials. 
Frequent hematological studies were made in 
these groups (varied from daily to every three 
months). A leukocyte count of 3,000 per cubic 
millimeter called for careful special clinical and 
laboratory studies. Only relatively few in- 
stances were encountered in which changes in 
the peripheral blood of personnel could be at- 
tributed to contact with external radiation or 
the deposition of radioactive materials within 
the body, and no changes occurred which were 
referable to radiation exposure in the “toler- 
ance range" of o.1 r per day as set by the Na- 
tional Bureau of Standards.— Robert K. Ar- 
buckle, M.D. 
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TECHNIQUES FOR APPLICATION OF THE 
BETATRON TO MEDICAL THERAPY'*: 

WITH REPORT OF ONE CASE 
By H. QUASTLER 
Physics Department, University of Hiinois, and Carle Hospital Clinic 
URBANA, ILLINOIS 
and 
G. D. ADAMS, G. M. ALMY, 5. M. DANCOFF, A. O. HANSON, D. W. KERST, H. W. KOCH, 

L. H, LANZL, J. 5. LAUGHLIN, D. E. RIESEN, C. S. ROBINSON, JR. 
Physics Department, University af Hlinois 
URBANA, ILLINOIS 
and 
V. T. AUSTIN, T. G. KERLEY, E. F. LANZL, G. Y. McCLURE, E. A. THOMPSON 


Carle Hospital Cliuic 
URBANA, ILLINOIS 
and 
L. S. SKAGGS 
Tumor Clinic, Michael Reese Hospital 
CHICAGO, ILLINOIS 


E b. paper is the account of an attempt 
to save a patient with ghoblastoma by 
means of high energy roentgen rays from 
the betatron. The attempt was unsuccess- 
ful; the patient died. As a rule, a single 
therapeutic trial does not warrant a long 
write-up, especially if it is unsuccessful. 
We feel that in the present case an exception 
is justified. This was—as far as we know— 
the first patient to be treated with 20 miliion 
volt roentgen rays and with the betatron. 


The preparation for and the execution of 
this one course of irradiations involved a 
good deal of work in physics, as well as 
technical developments and clinical ob- 
servations. Theresults may beof some value 
to the groups which are planning to Investi- 
gate the clinical applications of the beta- 
tron. 

The 22 mev. betatron of the University 
of Illinois, at Urbana, is an instrument 
dedicated primarily to physical research 


* A condensation of this paper was presented at the Forty-Ninth Annual Meeting, American Roentgen Ray Society, Chicago, Ill. 


Sept. 14-17, 1948. 


T This investigation was supported in part by grants from The National Cancer Institute, Federal Security Agency, United States 


Public Health Service, and from the American Cancer Society, 
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and development. In addition, the in- 
strument has been used to explore some 
possible applications. One of these is the 
applicability of the betatron in cancer 
therapy. Some useful techniques had been 
developed.* At this state, we became 
interested in a patient who was suffering 
from a malignant brain tumor. He had 
been operated on and had been given a 
course of conventional radiotherapy with- 
out success. It seemed that the man had a 
small but not entirely negligible chance of 
cure if treated with the betatron. The moral 
issue was simple. We could let the patient 
die without disturbing him further, or he 
could be given a last chance. This could be 
done without much inconvenience either to 
him or to his family. There was little doubt 
as to which decision to make. As there was 
no other betatron available for clinical work 
at the time, it was proposed to use the 22 
mev. machine at Urbana. The University 
authorities cleared the machine for use in 
this one case, and the staff of the Carle 
Hospital Clinic accepted the medical re- 
sponsibility. 

The task at hand was to coordinate mis- 
cellaneous relevant information and per- 
form additional tests until one coherent 
method developed out of the various de- 
tails. This took one week of rather concen- 
trated work. Some components of this 
method have been the object of a prelimi- 
nary publication in this JOURNAL, and will 
be more fully expounded in this paper. 
Needless to say, our method is far from 
perfect. It 1s, however, an integrated solu- 
tion which considers every major technical 
problem arising in radiation. therapy, 
though in a very sketchy way. The method 
used here is a framework, sparse but co- 
herent, which we hope will serve as a stimu- 
lus for the development of clinical methods. 
Our own group will continue the investiga- 
tion of various problems which refer to 
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cancer therapy. No further clinical work is 
planned at Urbana. 


I. APPRAISAL OF RISKS OF HIGH ENERGY 
ROENTGEN RAYS 


Before any new agent is introduced into 
clinical therapy, it is important to check 
any inherent dangers. The first problem to 
be investigated in the case of high energy 
roentgen rays is that of the possibility of 
specific, unexpected biological effects. 
Stone" has warned very earnestly against 
the use of high energy rays without previ- 
ous exhaustive biological tests. We agree 
that the inherent dangers of high energy 
rays should by no means be taken lightly. 
However, Stone's warning is based on his 
experience with heavy particles, namely 
neutrons. We propose to show that, for 
physical and radiobiological reasons, unex- 
pected effects are much less likely to occur 
with high energy roentgen rays than with 
heavy particles. The standards of our 
therapeutic experience are the 200 kv. 
beam, and the y-rays of radium. The ioni- 
zation tracks produced in tissue by these 
two types of radiation differ somewhat, the 
electron tracks produced by y-rays have a 
lower specific ionization than those pro- 
duced by 200 kv. rays. The tracks in a high 
energy roentgen-ray beam have a specific 
ionization slightly higher than those in the 
y-ray beam. The difference is so small that, 
if one were to examine a number of random 
track segments of the length of a few cells, 
he would hardly be able to distinguish the 
y-ravs of radium from the 20 million volt 
roentgen rays. As a cell does not "see" 
more than a short segment of a track, it 1s 
difficult to see how it could distinguish the 
two. On the other hand, the densely ionized 
tracks of heavy particles are very easily 
differentiated from the thinly ionized elec- 
tron tracks due to roentgen rays. 

The elementary biological reactions in- 


* We knew how to get a roentgen-ray beam free of electrons (D. W.K ); we had some experience in dosimetry, with ionimetric methods 
(D.W.K., H.W.K., P. Morrison,’ L.S.S), photographic methods (G.D.A.), induced radioactivity (A.O.H, J.S.L.), and bioassay 
(M. Baer, H. B. Chase, R. K. Clark, E.F.L., W. M. Luce, L.S.S., H.Q.); a collimator had been developed (D. W.K., H. W.K., E.F.L., 
LLL., H.Q.); the principles of filtering (S.M.D.) and the feasibility of a compensating filter were known (L.S.5.); problems of shield- 
ing had been studied (G.D.A., A.O.H., H. W.K.); a number of deprh-dose distribution measurements had been taken (E.F.1., H.Q). 
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duced are the same for all ionizing radia- 
tions. The difference in specific ionization 
hnds an expression, however, in the dose- 
response relation. In general, there are two 
groups of reactions. In one type, roentgen 
rays are more effective than heavy parti- 
cles, and in the other, they are less effec- 
tive. The latter group seems to be the more 
important one as far as clinical effects are 
concerned. For various test reactions of 
this second class, the X/N ratios (ratios of 
doses of roentgen rays to neutrons, needed 
to produce the same biological effect) 
which are given in the literature? vary 
widely. Some of the variation might be due 
to differences in the measurement of doses. 
But, even as a most conservative estimate, 
the range of X/N ratios is certainly not less 
than 1 to 4. Large differences occur even 
between closely similar reactions, like the 
killing of mice by a single dose and by re- 
peated doses.* If a heavy particle dose is 
effectively the same as a certain roentgen- 
ray dose with respect to one given reaction, 
it might be several times too high or low 
for some other reaction occurring in the 
same object. Therefore, if, in irradiating a 
highly complex organism, one matches 
roentgen-ray and neutron doses so as to 
have the same severity of some observed 
reaction, one cannot expect that all other 
reactions which may occur during or after 
treatment will be equally comparable in 
their severity (according to Stone’s experi- 
ences, early and late reactions do not con- 
form). Hence, while appropriate doses of 
heavy particles and roentgen rays can be 
found which result in equal severity for 
each single reaction, the total picture fol- 
lowing a heavy particle irradiation, result- 
ing from the relative intensity of a number 
of different reactions (and probably also 
from their interactions) might easily be dis- 
torted with respect to the picture obtained 
with 200 kv. rays. 

The same effect occurs with high energy 
roentgen rays, but to a much lesser degree. 
The X/N ratios for one class of reactions 
vary over a range of at least 1 to 4. The 
X/y ratios? for the same class of reactions 
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vary from 1.3 to 2.0, which is a range of 1 
to 1.5. Hence, when a roentgen and a 
y-ray dose are matched to produce the 
same severity for one type of reaction, the 
discrepancy in severity on other, simul- 
taneous reactions and, therefore, the dis- 
tortion of the composite effect cannot be 
nearly as pronounced as for heavy particles. 
This is in agreement with the clinical ex- 
perience that the effects of conventional 
roentgen rays and y-rays of radium are 
nearly equal, if due allowance is made for 
the distribution of dosage in space and 
time. The physical effects of high energy 
roentgen rays within a given volume of 
cellular dimensions deviate only little from 
those of y-rays, and the deviation is in the 
direction toward roentgen rays of conven- 
tional energy. The same should apply to 
biological effects. The results of the bio- 
logical tests performed thus far agree very 
well with the physical findings (cf. section 
2). No unexpected reactions have been 
found so far in a number of different living 
objects subjected to the 20 million volt 
beam of the betatron. 

Another possible risk, of a different char- 
acter, in high energy roentgen rays lies in 
the possibility of delivering high doses to 
sizeable regions in the depth. This situation 
might conceivably lead to toxic phenomena 
different from those encountered in con- 
ventional therapy. It will be necessary to 
do some animal experimentation in this di- 
rection, 

Besides keeping in mind the two above- 
mentioned risks, which may or may not 
exist, one must avoid certain mistakes 
when using the betatron in therapy. Some 
of these will be mentioned briefly. 

If a thimble chamber is placed in the 
beam without an additional surrounding 
wall (cf. section 3), the doses read will be 
much lower than the tissue doses. Such a 
practice would lead to internal burns. 

The skin reaction on the entrance field is 
by no means a guide for judging the toler- 
ance dose in the depth. The dose at the en- 
trance field is small. The dose at the exit 
field is usually larger, but the dose in the 
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depth is highest (cf. section 3). 

Failure to remove electrons from the 
beam greatly reduces the efficiency of the 
betatron beam (section 6). The electrons 
will spoil the transition effect due to the 
roentgen rays. Equally, roentgen rays 
would spoil the range effect of the electron 
beam if it were used in therapy.* 
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rely on the stopping power of tissue to 
shorten the irradiated region. 

Precise alignment of the patient with the 
beam is more critical at high than at con- 
ventional energies, due to the negligible 
amount of lateral scattering in the former. 

Thus, there are obvious risks which arise 
if a betatron is not used with great care. 
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Fic. 1. Schematic top view of the 22 million volt betatron, showing arrangement of auxiliary instruments: 
collimator, electron and roentgen-ray shields, compensating filter, monitor foil. (Reproduced from Adams, 


G. D., et a1) 


The whole depth between entrance and 
exit portal is likely to receive sizeable doses. 
One cannot, as at conventional energies, 


* Since this paper was written, a paper by Charlton and Breed 
was published in this JounNArL, August, 1948. This paper con- 
tains a number of depth-dose distributions for uncollimated 
beams. Among the distributions shown are some for 20 million 
volt roentgen rays which indicate that the peak ionization occurs 
at a depth of about 1.5 cm. below the surface of a presdwood 
phantom, the surface being 132 cm. from the target. This is a 
definite disagreement with the work of Koch, Kerst, and Morrison 
which gave the peak ionization depth at about 3.5 cm. for a tar- 
get-surface distance of 45 cm. If the data of Koch, Kerst and Mor- 
rison had been converted to a target-surface distance of 132 cm. 
(as they were not), the peak found would correspond to that ob- 
tained by Charlton and Breed at about 40 million volts. 

The curves of Charlton and Breed are typical of those observed 
with the roentgen-ray beam heavily contaminated with con- 


There may be other risks, which must be 
investigated by radiobiological research 
and, lastly, by clinical experience. Some, 


comitant electrons. If the electrons had been removed from the 
roentgen-ray beam, the ionization peak would have been deeper 
and the decline thereafter more gradual. Thisis clearly illustrated 
in their Figure 18. As a matter of fact, the 20 mev. depth-dose 
curve shown in their Figure 12, although it does show a transition 
effect, nevertheless declines more rapidly than the depth-dose 
curve for 1 million volt roentgen rays. This illustrates clearly the 
disastrous effect of electrons which contaminate the roentgen-ray 
beam. Means for removing these electrons are well known, and 
commercial betatrons which have been in the field for years were 
equipped with these means from the start. The workers in this 
laboratory have taken rather elaborate precautions to eliminate 
these electrons, as pointed out in the present paper. Such precau- 
tions are absolutely necessary in order to study the behavior of a 
pure roentgen-ray beam. 
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but by no means enough, of the radiobio- 
logical work has been done. Still, we feel 
that we now know enough about the beta- 
tron to warrant its use in selected clinical 
cases. The risk involved seems smaller than 
the opposite risk which is incurred if the 


betatron 1s withheld for a long period of 


time from patients who might benefit by its 
use. 





© 


Application of the Betatron to Medical Therapy 


A Victoreen dosimeter, 
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tenuates the primary beam somewhat, so 
that the dose measured is not the true 
roentgen-ray flux. 

There is, on the other hand, no difficulty 
in measuring tissue doses at high energy. 
introduced into a 
suitable phantom, yields a reading which is 
proportional to the tissue dose. The read- 
ings are claimed by the manufacturer to be 
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2. DOSIMETRY 


The measurement of doses of high energy 
roentgen rays with a standard open air 
chamber is impractical because the second- 
aries travel so far that a chamber of enor- 
mous dimensions would be needed. Meas- 
urements with thimble chamber type in- 
struments are feasible. However, the walls 
surrounding the thimble must be suff- 
ciently thick to permit equilibrium be- 
tween the primary beam and the secondary 
electrons to be established. Using material 
of a density similar to that of tissue, the 
wall thickness required at 20 million volts 
is about 10 cm. A wall of this thickness at- 


independent of energy up to 1 mev. No 
claim for absoluteness in the multimillion 
volt region is made; and indeed, evidence 
has been obtained indicating that the units 
read are not absolute roentgens at 20 mev. 
One indication of this is the fact that thim- 
ble chambers of different capacities give 
normalized readings at 20 million volts 
which are different from those obtained at 
200 kv. Tests were made which showed 
that any differences in readings are not due 
to ionization produced in the metal stem of 
the dosimeter. 

As far as clinical application is concerned, 
however, a definite meaning can be given 
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to the units read if the dosimeter 1s cali- 
brated by bio-assay. The techniques of 
such bio-assays are sometimes tedious and 
delicate, but always straightforward. A 
dose-response relation is established be- 
tween any biological reaction and doses 
measured, in a beam of conventional en- 
ergy (200 kv.). Subsequently, the relation 
between the same reaction and doses as 
measured with the Victoreen dosimeter is 
obtained in the beam of the betatron, tak- 
ing care that no factor except the quality of 
the rays is different in the two sets of ex- 
periments. The two curves obtained are 
compared, and it is ascertained whether or 
not they differ only in the units of the dose 
axis. If this is the case, then the ratio of the 
units is a parameter which permits one to 
convert betatron doses as read with the 
Victoreen dosimeter into doses of conven- 
tional rays which produce the same effect 
with respect to the given biological test re- 
action. 

Strictly speaking, any such conversion 
factor applies only to the set of conditions 
for which it was obtained. It might be per- 
missible, however, to extend it to closely 
related reactions and conditions. In order 
to obtain a broad basis for evaluation, reac- 
tions of a very diverse nature have been 
investigated. These include local and gen- 
eral reactions in mice, fruit flies, and beans 
(references 2, 9, 1o, and unpublished ma- 
terial). In every case thus far examined, the 
conversion factor was close to 0.75. In other 
words, by multiplying the reading obtained 
with the 25 r Victoreen thimble in the beta- 
tron beam (thimbles of other capacities 
have other factors) by the factor 0.75, one 
obtains a dose measure which allows one to 
predict the biological effects in the light of 
experience with 200 kv. rays. The unit of 
this dose measure we call the r.e.b.a.— 
roentgen equivalent by bio-assay. 

We disclaim any identity of the r.e.b.a. 
with the “biological roentgen” or the 
"rem." The r.e.b.a. is a much more modest 
unit, which makes no claim of universality 
and does nothing but reflect a certain 
amount of experience which has been gath- 
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ered, and some extrapolation. One need not 
by any means expect to find exactly the 
same conversion factor for every reaction, 
but it seems that, for the present state of 
accuracy in clinical work, the unit is suff- 
ciently precise (+5 per cent). 

For purposes of relative dosimetry, pho- 
tographic film is often relied on. It has been 
established that, in Eastman Industrial 
X-Ray Film, Type A, the density above 
fog increases linearly with dose, at least 
over the practical range of densities (Fig. 
s). This has been tested for energies be- 
tween 10 and 20 million volts, the condi- 
tions of development having been carefully 
standardized. Therefore, ratios of densities 
are ratios of doses. We have established also 
that the dose-density relation remains the 
same at several points in a presdwood 
phantom, comprising a large range of dis- 
tances both from the surface and from the 
center of the beam. Hence, it 1s not mark- 
edly influenced by such quality changes as 
occur when the beam traverses tissue-like 
material. One can conclude, then, that iso- 
densitv curves are isodose curves. The pho- 
tographic film is a valuable tool for ascer- 
taining depth dose distributions if the 
measurements are supported by ionimetric 
checks at selected points. 

Another method of measuring roentgen- 
ray doses, especially during treatment with 
the betatron, is that of using a thin foil, 
placed perpendicular to the beam, in the 
fringing field of the betatron magnet. Un- 
der proper conditions, the radioactivity in- 
duced in the foil will be a measure of the 
dose delivered. Care must be taken to se- 
lect a foil material with an appropriate 
half-life, and a threshold energy well below 
the peak energy of the roentgen rays. Also, 
this peak energy must be kept constant. 
The number of radioactive atoms, N, at a 
time 7 after the end of the irradiation is 
given by n 
N=— (1-—e™*)e™™” 

A 
(k=constant, \=decay constant, /— time 
of irradiation). The radioactivity produced 
can be calibrated in terms of a Victoreen 


VoL. 61, No. $ 


thimble located in a presdwood model of 
the object to be irradiated. 

To avoid variable screening effects due 
to the patient's body, it seems inescapable 
that the monitor used during treatment 
must be placed in the beam between target 
and patient. Means must therefore also be 
provided to remove the secondary electrons 
produced in it. A very satisfactory dosim- 
eter for monitoring would be one which 
indicates the dosage rate continuously dur- 
ing irradiation, e.g. a flat ionization cham- 
ber, which would satisfy the limitations on 
electrons in the beam. 


3. DEPTH DOSE DISTRIBUTION 


The dominant process in the absorption 
in tissue of 20 million volt roentgen rays 
from the betatron is the Compton effect. 
Pair production occurs to a lesser degree, 
and atomic and nuclear photoeffects ac- 
count for a fraction of a per cent of the total 
energy absorbed. The electrons and roent- 
gen-ray secondaries produced in the Comp- 
ton process are usually of high energy and 
travel almost entirely in the forward direc- 
tion. The secondary electrons have con- 
siderable ranges (0.5 cm. per mev. in water) 
and their specific ionization 1s almost con- 
stant until the energy is reduced to a few 
hundred kilovolts. 

These statements contain implicitly all 
the important characteristics of the depth 
dose distribution in high energy roentgen- 
ray beams. The first such characteristic is a 
transition effect. As the beam proceeds into 
tissue from air, the primary beam is attenu- 
ated, but electrons originate in every layer 
traversed. As these electrons have con- 
siderable range, the total electron flux is 1n- 
creased up to a certain depth beyond the 
surface. As the electron flux is by far the 
largest single factor responsible for the tis- 
sue dose, the latter will increase as the 
beam proceeds from the surface to a depth 
of a few centimeters (Fig. 3). 

'The increase in dose from the surface to a 
maximum was estimated to be about three- 
fold in earlier measurements. According to 
the most recent measurements by W. V. 
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Mayneord and J. H. Martin, it is about 
eightfold. The steepest gradient occurs 
near the surface; therefore, any measure- 
ments of surface doses are exceedingly 
sensitive to the thickness of the wall of the 
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Fic. 3. Depth dose—center line. Water phantom at 
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100 cm. Circular beam, 11 cm. diameter. Thimble 
chamber measurement. (Reproduced from Adams, 


G. D., a ar”) 


chamber. The peak of the tissue dose is 
broad and flat. With 20 million volt rays, 
the dose stays almost constant from 2 to 6 
cm. depth. Beyond that, the tissue dose 
decreases slowly. 

The second depth dose characteristic 1s 
the great penetration of the beam. This fact 
is less striking than the transition effect but 
is far more important for clinical applica- 
tion. 

The fact that the secondaries travel prac- 
tically in the forward direction accounts for 
a third characteristic, that the amount of 
diffusion outside the geometrical edge of 
the beam is very small, and for a fourth 
characteristic, that field size is of little in- 
fluence on the isodose curves. It follows 
that, if the dosage distribution perpendicu- 
lar to the beam direction at one depth, as 
well as that along the central ray, is meas- 
ured, then the complete three-dimensional 
distribution can be approximately calcu- 
lated by applying to other rays appropriate 
factors determined from the measurement 
perpendicular to the beam. 

Our experimental depth dose work was 
done with several phantoms. A water phan- 
tom was used in some cases. À presdwood 
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phantom with a flat thimble chamber had 
been used earlier." The phantom used most 
extensively was one made of tempered 
presdwood sheets (density 1.12 gm/cc.), 
each % inch thick. These sheets were 
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lonimetric checks on film data. Alternate 
presdwood pieces which accommodate 
small pieces of film in positions coinciding 
with centers of the Victoreen thimbles were 
employed to establish the independence of 
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Fic. 4. Depth dose distributions. Presdwood phantom at 75 cm. Circular beam of g cm. diameter. Photo- 
graphic measurements with thimble chamber spot checks. (Reproduced from Adams, G. D., et ai.*) 


stacked to make a cube, 40 cm. on a side, 
and set into a frame equipped with screws 
to press the sheets together. Presdwood 
plugs, r$ inches square and g inches deep, 
fit into holes provided at various depths 
from the surface of the phantom and at 
some extra-axial positions. They could be 
replaced by plugs drilled in such a way as 
to fit tightly over a Victoreen thimble. Vic- 
toreens in these positions were used for 


the dose-density relation from position in 
the phantom (cf. section 2). When it be- 
came clear that we could rely on photo- 
graphic tests for relative dosage measure- 
ments, this method was used predomi- 
nantly. 

For such measurements, films in paper 
cassettes were placed between the presd- 
wood laminations at various depths in a di- 
rection perpendicular to the beam or, in 
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some cases, parallel to the axis of the beam. 
Film densities were measured and the re- 
sults expressed in depth doses with the help 
of the dose-density curve (Fig. 5). 

Figure 4 shows an isodose curve obtained 
in a collimated beam. The dosage distribu- 
tion for an uncollimated beam was pub- 
lished in an earlier paper.!? The distribution 
in the collimated beam is the same up to the 
vicinity of the edge of the field, where the 
dosage gradient becomes very steep. An- 
other set of curves shows the dosage dis- 
tribution obtained with a compensating 
carbon filter (Fig. 7). This was the first 
filter designed and constructed by us, and, 
as the curves clearly show, does not flatten 
the field completely. Curves are given for 
incidence at go°, 60°, and 30° angles with 
the phantom surface, achieved by rotation 
of the phantom about a vertical axis. The 
distributions in the horizontal plane are, of 
course, different in the three cases. How- 
ever, in every case the 1sodose curves re- 
main approximately parallel to the surface. 
Only one dose distribution in the vertical 
plane is shown, for this distribution is little, 
if at all, influenced by the angle of inci- 
dence. A depth dose distribution obtained 
by an improved filter is shown in Figure 4. 

The presence of electrons in the roent- 
gen-ray beam can be recognized by their 
effect on the depth dose characteristics. In 
a beam of electrons, the dose is roughly 
constant from the surface to a depth char- 
acteristic of the electron energy, and then 
falls off rapidly. Thus, electrons mixed with 
the roentgen rays will increase the dose in 
the first few centimeters below the surface 
without contributing to the depth dose.* 
This effect is brought out very well on films 
exposed parallel to the direction of the 
beam. On such films, the electrons con- 
comitant with the roentgen-ray beam mav 
appear as a dark band at the end toward 
the betatron. On depth dose curves, the ef- 
fect of these electrons is to exaggerate the 
hump. Beyond the maximum the curves 
will show the definite break which is char- 


* For typical examples, see curves published in article by 
Charlton and Breed quoted in footnote on page S94. 
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acteristic of the electron range. With thim- 
ble chambers, the presence of electrons can 
be demonstrated by not providing thick 
surrounding walls. The difference in read- 
ings obtained with and without a thick wall 
surrounding a thimble chamber gives an 
estimate of the relative proportions of 
roentgen rays and electrons. The curves 
published here have been obtained with a 
beam which was made practically free of 
electrons (cf. sections 4 and 6). 


DOSE - DENSITY CURVE 





DOSE (r) 


Fic. 5. Film density vs. dose. Eastman, Industrial 
“A,” 20 mev. Dose in units read on the Victoreen 
ionometer. Each symbol indicates a different posi- 
tion in the phantom. 


Conventionally, therapeutic tissue doses 
are expressed in percentages of the surface 
dose. This would not be practical in high 
energy beams because, as pointed out 
earlier, the measurement of the surface 
dose 1s exceedingly delicate and extremely 
sensitive to the wall thickness of the meas- 
uring instruments, and also the presence of 
nearby scattering objects. It seems reason- 
able to express all doses in percentage of the 
maximum dose. As can be seen from the 
figures, the dosage gradient in the region of 
the maximum is comparatively small; 
therefore, the measurement of the maxi- 
mum dose is not very sensitive either to the 
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Frc. 6. Presdwood phantom with several plugs drilled 
to fit tightly on Victoreen chambers, for ionimetric 
checks. Solid plugs are used for film tests. Several 
large films are in position. 


wall thickness or to the exact position of the 
thimble. We use this maximum tissue dose 
also to check the output of the machine. 
For such purposes, the Victoreen thimbles 
are placed into cylinders of hard rubber or 
plastic materials of several centimeters di- 
ameter. Such measurements give a good 
approximation to the maximum tissue dose. 
When a Victoreen thimble is covered with a 
lead cylinder of 4 inch thickness, we find 
that the readings obtained are consistently 
higher by about 75 per cent; this applies in 
air as well as behind 5$ inches of wood. 


4. COLLIMATOR 


In therapy, one must be able to produce 
beams of various desired cross sections. 
With roentgen rays of conventional energy, 
a set of diaphragms and a few sheets of lead 
or lead rubber are all that is required for 
that purpose. With high energy roentgen 
rays, the technical problem is more com- 
plex. 

The absorption coefficient of lead for 
roentgen rays produced by 20 mev. elec- 
trons Is 0.44 cm.7! Thus about 5.25 cm. of 
lead 1s required to reduce the radiation in- 
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tensity to Io per cent, which is still much 
more than can be tolerated outside the geo- 
metrical beam. This means that quite a 
thick lead barrier must be used to confine 
the beam to the desired aperture. However, 
the lead need not surround the target on all 
sides, since the roentgen-ray beam emerg- 
ing from the betatron has an intensity dis- 
tribution which varies very markedly with 
direction. The maximum intensity 1s in the 
direction of the electrons striking the tar- 
get. At an angle of 4? from the central ray 
the intensity is one-half, at 8° it is one- 
fourth of the maximum value and con- 
tinues to decrease with increasing angle 
(Fig. 2). Consequently, the thickness of 
lead needed to reduce the intensity to a 
given fraction of the maximum intensity 
decreases with angle. A thick lead absorber 
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Fic. 7. Depth dose distributions. Presdwood phan- 
tom at 75 cm. target distance, photographic meas- 
urements with ionimetric checks. The beam is 
collimated, a compensating filter is used (the 1m- 
perfect first model; compare Fig. 4 for the effect of 
a filter of better design). Angle of incidence: 9o? in 
the vertical, 90°, 60°, and 30° in the horizontal 
plane. 
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is needed only for the central region of the 
beam. 

In the process of absorption of roentgen 
rays in the collimator material, secondary 
electrons are produced. These electrons 
travel mostly in the forward direction, and 
would reach the patient together with the 
roentgen-ray beam. This would add con- 
siderably to the dose at and near the sur- 
face, and interfere with the valuable tran- 
sition effect. These electrons must therefore 
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By using thin insulated laminations, the 
eddy currents can be reduced to such an ex- 
tent that they neither interfere with the 
nearby electron stream in the accelerating 
tube nor cause excessive heating of the 
metal. 

Our collimator consists of a stack of 
1/32 inch lead sheets, electrically insulated 
from each other by pieces of 0.010 inch fish 
paper. The total thickness of lead used is 
21 inches. The laminations are held to- 
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Fic. 8. Collimator construction. 


be removed. This cannot be done by ab- 
sorption in light weight material; a layer of 
several centimeters thickness would be 
needed, and that would again spoil the 
transition effect by moving the maximum 
dose toward the surface. The secondary 
electrons can best be removed by magnetic 
deflection. A convenient way of accomplish- 
ing this 1s to place the collimator between 
the coil boxes, in the magnetic field of the 
betatron. This automatically yields another 
advantage; moving the collimator into the 
proximity of the target reduces the bulk of 
the shield necessary to cover a given angle. 
On the other hand, lead 1s conducting and, 
when placed in a changing magnetic field, 
will give rise to disturbing eddy currents. 


gether by insulated brass bolts; 1 inch brass 
plates are added in front and back for me- 
chanical stability. The overall thickness of 
the collimator is about 3 inches. The details 
of the construction are shown in the dia- 
gram (Fig. 8) and its position in the beta- 
tron in Figure 1, and in the photograph 
(Fig. 9). 

For aligning the collimator, the target 
position is located, the direction of the 
roentgen-ray beam determined, and the 
center of the beam made to coincide as 
closely as possible with the axis of the col- 
limator opening. A lucite block for elimi- 
nating stray electrons was placed next to 
the primary collimator and attached to it 
by means of an extension of the front brass 
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plate. Plastic bolts through this block 
fasten the collimator to the lower coil box 
in a fixed position. The height of the col- 
limator is such that small vertical adjust- 
ments are possible. Small lateral and ro- 
tational changes are achieved by shimming. 
The alignment is checked by films exposed 
perpendicular to the beam. This procedure 
is fairly long and tedious and should not be 
repeated whenever a new field size is de- 
sired. To this end, a collimator was con- 
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coming the defining aperture. This was 
done in order to reduce the formation of 
secondary electrons by the roentgen rays at 
the lead surface. This construction was not 
completely satisfactory when the collimator 
was used without additional shielding, be- 
cause the lucite cylinder transmits a dis- 
tinct shell of rays. In the next collimator 
built, only a general frame will be fixed in 
position, and each insert will consist of the 
complete laminated portion. 





Fic. 9. Collimator old model (arrow pointing to opening) between coil boxes. Porce- 
lain tube behind collimator. Some electron blocks on the right. 


structed with a cylindrical hole into which 
inserts determining various apertures fit. 
The field size can then be varied without 
moving the main body of the collimator 
from its position. The laminations of each 
insert, which are like those in the other part 
of the collimator, are enclosed in a 6 inch 
lucite cylinder with 1/16 inch walls. The 
hole in each insert is tapered in such a way 
that, at a distance of 73 inches between the 
inner collimator surface and the target, the 
outermost transmitted ray will be parallel 
to the boundary of the opening. In actual 
use, this distance was changed to 8 1/16 
inches, the inner edge of the hole thus be- 


We have been using the collimator in 
combination with a compensating filter 
(see section 5) which reduces the intensity 
in the beam to about one-third. This auto- 
matically detracts from the effectiveness of 
the collimator because it triples the ratio of 
the intensity transmitted by the lead to the 
intensity in the beam. We found that 6 per 
cent of the central beam intensity is trans- 
mitted through the lead of the collimator. 
This figure was further reduced by a sec- 
ondary shield, consisting of a layer of lead 
bricks 2 inches thick placed just in front of 
the coil boxes. One of these bricks had a 
cylindrical hole, lined up with the colli- 
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mated beam and wide enough so that the 
beam could just pass through without 
striking the walls of the opening, which 
would produce secondary electrons. The 
secondary diaphragm is shown in the dia- 
gram (Fig. 1) and in Figure 10. Obviously, 
in a permanent installation, apertures of 
various sizes and shapes must be inter- 
changeable. 

The total effect of primary collimator 
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tion of the beam involves, of course, one 
postulate: the beam must be aimed with 
the greatest care, because one cannot rely 
on the diffusion of the beam to correct 
slight errors in direction. 


§. FILTER: SHAPING OF ISODOSE SURFACES 
BY DIFFERENTIAL ABSORPTION 


At conventional energies, roentgen rays 
are emitted from the target in all directions 





Fic. 10. Compensating filter. The end of the graphite stick protrudes from the col- 
limator opening seen through the hole in the secondary shield. 


and secondary shield is to produce a very 
well delimited beam, with a small penum- 
bra of about 6 per cent beam intensity and 
less than I per cent of beam intensity out- 
side the penumbra (Fig. 2). One great ad- 
vantage of high energy roentgen rays is 
that the beam stays sharply collimated 
during its passage through tissue, since 
lateral scatter is small. This in contrast to 
low energy rays, where lateral scatter is 
strong enough to diffuse a beam consider- 
ably even though it be perfectly collimated 
when entering the body. The sharp defini- 


with about equal intensity. At high ener- 
gies, the emission is preferentially in the 
forward direction of the electrons imping- 
ing on the target. For the roentgen rays 
produced by the 22 mev. betatron, the 
angle between the central shaft of the beam 
and the direction at which the intensity is 
one-half of maximum is about 4° (Fig. 2). 
This distribution has disadvantages in 
therapy since it gives a non-uniform dose 
over the field of application; for example, 
at a target-skin distance of 75 cm., a 10 cm. 
field will have a dose at the edge of only 
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one-half that at the center. The effect of 
this concentration of the radiation in the 
forward direction on the distribution of 
ionization within a presdwood phantom is 
shown by the isodose chart of Figure 4. 
The variation of intensity over the area 
of the field is inherently characteristic of 
the betatron. It could be dealt with by ap- 
propriate schemes of crossfiring. However, 
a more direct and satisfactory solution 1s 
suggested by wedge filters and related de- 
vices used at conventional energies. We de- 
signed a differential absorber to be placed 
between target and patient in which the 
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heavy elements at energies of a few million 
volts. Thus, absorption in these materials 
increases with energy, and they are not 
good filters. Effective filtering of high 
energy radiation requires the use of one of 
the light elements, in which the cross sec- 
tion for pair production is low. These facts 
are illustrated by Table r, which shows the 
transmission of various materials for 
quanta of a definite energy. 

The thickness of the filter is adjusted 1n 
each case to give £o per cent transmission 
for 20.4 mev. quanta. The values for the 
total absorption coefficients used to calcu- 


TABLE I 


RELATIVE TRANSMISSION OF VARIOUS MATERIALS 

















Quantum 
; 0.87 cm 2.3 cm. 
Energy 
Pb Cu 
(mev.) 
0.25 6,02 0.08 
O.61 0.23 O.91 
1.0 0.50 Qu 
5 o 0.66 0.45 
2 0.66 0.52 
10.2 0.59 0.53 
20.4 0.50 0.50 


12.6 cm. 41 cm. 445.1. 
A] H:O C(d=1.6) 
0.026 O.0006 O.004 
0.06 0.020 O.OI2 
0.13 0.06 0.04 
0.28 o. T7 O.I4 
0.39 0.29 0.26 
0.46 O.41 0.38 
0.50 0.50 0.50 








thickness for each angle is adjusted to such 
a value that the emerging beam will be re- 
duced to almost uniform intensity over the 
entire field. Two obvious additional con- 
ditions were that the absorber should 1m- 
prove rather than deteriorate the quality 
of the beam, and that electrons produced in 
the absorber should not be allowed to 
strike the patient. 

It is common practice to construct fil- 
ters, both plain and differential, of heavy 
metals. This practice 1s advantageous at 
energies up to I mev. because both photo- 
electric absorption and Compton scattering 
are decreasing functions of energy and any 
absorber will, in general, tend to remove 
the softer components. However, pair pro- 
duction appears above 1 mev. and is an in- 
creasing function of energy. Pair produc- 
tion becomes the predominant process in 


late the transmission were obtained from 
W. Heitler.* Inspection of the table shows 
that lead is not a good filter material since 
it is less transparent to the 20.4 mev. 
quanta than to quanta of a lower energy 
(the best penetration in lead is near 4 
mev.). Copper absorbs nearly uniformly 
over the high energy part of the spectrum. 
Among the materials represented in the 
table, carbon shows the best characteristics 
with regard to improving the quality of the 
beam. Our compensating filter was made of 
carbon. The filter also produces secondary 
electrons which are removed by the action 
of the magnetic field as in the case of the 
collimator (section 4). 

We built one compensating filter for use 
with a collimator of 73° angular aperture. 
It is made of a piece of graphite, density 
1.6, 24 cm. long, and shaped like a cigar to 
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provide thicknesses varying appropriately 
with angles. The filter is placed in the open- 
ing of the collimator. Construction details 
are shown in Figure 11, and the alignment, 
in the schematic drawing of Figure 1, and 
the photograph, Figure 10. The filter first 
constructed (and used in treatment) pro- 
duced a somewhat asymmetric field (Fig. 
7). À second filter was built subsequently 
which gave a field uniform to +5 per cent 
(Fig. 4). Obviously, greater uniformity 
could have been reached by further adjust- 
ments: we did not feel compelled to make 
these. Greater precision will be worth while 
when one can count on reproducing ex- 
actly the alignment of tube, collimator, and 
filter. 

The effect of the filter on the penetration 
of the beam is small. Figure 3 shows depth 
dose curves taken along the center line. It 
can be seen that, without the filter, the 
depth dose at 20 cm. is 5o per cent of the 
peak dose (at about 4 cm.); with the filter 
it IS 55 per cent, an increase of 10 per cent. 
The increase 1s smaller at 10 cm. 

Another effect which the filter produces 
Is an accentuation of the transition effect 
from surface dose to peak dose. An indica- 
tion of this effect can be seen in eur curve 
which begins at a depth of 2 cm. This effect 
is not pronounced either. 

The effect of the compensating filter on 
depth dose distribution in the direction 
perpendicular to the central ray is striking, 
and more than makes up for the loss in 
dosage rate (the rate was about 30 r/ min. 
with and about go r/min. without filter). 
Figures 4 and 7 show dosage distributions 
which approximate the proposed goal, viz., 
isodose surfaces parallel to the surface. One 
could, of course, build differential absorbers 
yielding inclined isodose surfaces, or iso- 
dose surfaces of a variety of other shapes 
which might be desirable in the treatment 
of tumors in specific locations. 


6. ELIMINATION OF BACKGROUND 
RADIATION BY SHIELDING 


The effective use of the high energy 
roentgen-ray beam from the betatron re- 
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quires that the main beam be well colli- 
mated and that it be free of secondary 
electrons. These two conditions have been 
discussed in the collimator section. A third 
requirement is that the background stray 
radiation external to the beam be of low 
and inconsequential intensity. The stray 
radiation consists of electrons from the 
betatron, unabsorbed primary roentgen 
rays, and secondaries produced in the ab- 


LUCITE HOLDER FOR 
GRAPHITE FILTER. 














bonon 


Fic. 11. Compensating filter. Construction drawing. 
A ring and a lucite holder attach the filter to the 
collimator. The screws allow slight adjustments of 
the filter. 


sorption and scattering of the primary rays 
by any material placed in the beam. These 
secondaries are penetrating because they 
have high energy. They must be reduced in 
intensity to protect the patient, operators, 
and instruments. 

Shielding was accomplished by means of 
masonite die-stock and lead in and around 
the collimator, and by means of the second- 
ary lead shield. The relative positions are 
shown in Figure 1. Since the energies of the 
secondaries are higher than in conventional 
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roentgen-ray machines, the thickness and 
the types of material are more critical and a 
choice has to be made more carefully. For 
example, because of its atomic number, 
lead is not the all purpose absorber that it 
is at low energies. Stray high energy elec- 
trons are known to exist in the space sur- 
rounding the acceleration chamber. These 
electrons may be effectively absorbed by 
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are absorbed with difficulty when moving 
rapidly. Some of the neutrons produced at 
the roentgen-ray target are slowed down by 
inelastic collisions in the iron of the beta- 
tron magnet. Hydrogenous materials were 
placed in front of the betatron to absorb 
such slow neutrons. Thus, masonite helps 
to shield against not only high energy elec- 
trons, but also neutrons. In the future, 
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placing masonite or lucite blocks in this 
space. About 5 cm. of masonite are required 
to stop a 20 mev. electron but, because of 
the low average atomic number of mason- 
ite, few secondary roentgen rays will be 
formed. 

Masonite is also useful because it makes 
possible the shielding of a third type of 
radiation which is foreign to all low energy 
roentgen-ray machines. These rays are 
neutrons which are produced as a conse- 
quence of the high energy of the roentgen 
rays. Neutrons can be ejected from an 
atomic nucleus when a quantum of sufh- 
cient energy has been absorbed by that nu- 
cleus. Since neutrons are not charged, they 


masonite could be used much more liberally 
than in the arrangement shown in Figure 1. 

For the removal of stray roentgen rays 
the secondary lead shield of Figure 1 was 
employed. Lead was chosen because of the 
high absorption coefficient for roentgen "e 
rays. The shield was found particularly 
necessary to eliminate horizontal sheets of 
roentgen rays. These rays appeared through 
the space between the lead collimator and 
the copper of the betatron magnet coils, 
both above and below the collimator. 

A survey of the electron, roentgen-ray, 
and neutron background doses was made 
with the betatron arrangement of Figure 

The electron doses were measured ap- 
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proximately by means of a 0.25 r Victoreen 
thimble placed in air. The roentgen-ray 
doses were measured with the same thimble 
surrounded by 1.5 inches of wood. The slow 
neutron doses were measured by detecting 
the 40 second activity induced in rhodium 
foils with and without cadmium shielding. 

The results of these measurements are 
shown in Figure 12, Æ and B. The meas- 
urements shown in Figure 124 were made 
at the beam level and their magnitude for 
different locations should always be higher 
than the corresponding measurements 
taken at 20 cm. below the beam as shown 
in Figure 125. However, at one location it 
is seen that the electron and roentgen-ray 
doses are higher for the 20 cm. below the 
beam level than those at beam level. This 
happened because the secondary lead shield 
of Figure 1 did not extend sufficiently 
above and below the beam. This can and 
should be remedied, but was not thought to 
be serious in the present experimental sur- 
vey. 

The electron and roentgen-ray doses as 
shown in Figure 12 can be made less than 
O.24 r per minute at a distance of 20 cm. off 
the axis of the roentgen-ray beam whose 
intensity was approximately 30 r per min- 
ute. However, some precaution must still 
be taken near the patient when the mini- 
mum shielding is used. 1t should be noted 
that the roentgen-ray dose at only 3 meters 
from the patient was at the very tolerable 
level of 0.002 r/min. 

The slow neutron doses shown in Figure 
12 are lower than the actual slow neutron 
doses because of the selective energy sensi- 
tivity of the rhodium foils. It is believed 
that the true values are higher than those 
listed by about a factor of 5. Multiplying 
the values listed by 5 brings them slightly 
above 1,500 slow neutrons/cm.?/sec. which 
has sometimes been considered a tolerance 
dose for an eight hour day. Recent experi- 
ences indicate the safe level may be lower, 
but the levels around the betatron appear 
to be safe for the duration of a normal treat- 
ment schedule. 

No measurement of the fast neutron flux 
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was made at this time. In a previous cloud 
chamber experiment, the fast neutron flux 
3 meters from the target was estimated at 
200 per cm.” per second. In a threshold de- 
tector experiment a value of about 1,000 
fast neutrons/cm.?/sec. was found, also at 
3 meters. Such a level would not be safe for 
an eight hour day, but should be safe for a 
treatment. A detailed study of the fast neu- 
trons should be made for any given future 
arrangement. No special difficulty is antici- 
pated in adequately shielding against fast 
neutrons. 

The simple shields described provided 
sufficient protection. The survey data 
show that it is easily possible to make the 
betatron safe for clinical purposes. 


7. TREATMENT PLAN 


With high energy rays, it is possible to 
treat any region anywhere in the body with 
high doses without reaching dangerously 
high levels outside the predetermined re- 
gion. It is feasible, and it may be desirable 
in selected cases, to achieve a caustic or al- 
most caustic effect in the depth. With low 
energy equipment, this can be done only in 
accessible regions of the body. For our 
patient, treatment with high doses to a re- 
stricted area was clearly the only possi- 
bility. He had previously been given a 
course of roentgen treatments with large 
fields and medium dose, with negative re- 
sults. These treatments had produced radi- 
ation sickness, without any evidence of 
tumor response. Glioblastomas are often 
not radiosensitive, and the particular one 
with which we were dealing had already 
proved that it was not. Hence, the only re- 
maining chance to control it was the ad- 
ministration of very high doses. Since such 
doses are likely to produce irreparable 
damage 1n normal tissue, the region to be 
irradiated was planned in such a way that, 
while presumably containing all the tumor 
cells, it would not extend into portions of 
the brain where damage to normal tissue 
would lead to consequences incompatible 
with a fairly normal life. In other words, we 
restricted our attention to that part of the 


608 


potential tumor-bearing region which we 
felt we could destroy without incapacitat- 
ing the patient. 

The guides for outlining the tumor area 
thus defined were the report of the neuro- 
surgeon, the neurologic symptoms, and 
normal anatomy. This information was not 
too reliable, considering that the decom- 
pression, tumor growth, and reactive swell- 





Frc. 13. Model head. Outlines of brain drawn in. 
Shaded circle: presumed tumor region. Dark area: 
tumor as found at autopsy. 


ing were likely to disturb normal anatomi- 
cal relations in one way or another. On au- 
topsy, our guess was shown to be fairly 
good; a sphere of 9.5 cm. diameter, located 
as indicated in Figure 13, did enclose the 
entire tumor. However, with better knowl- 
edge of the tumor location, we could have 
used considerably smaller fields. In future 
cases, it might be worth while to make ex- 
act measurements on the tumor at the time 
of operation, and possibly also to insert 
metal markers to indicate any future dis- 
placements. 

In geometrical terms, the problem was to 
irradiate a sphere (the tumor) situated ec- 
centrically in an approximate ellipsoid (the 
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head). In order to obtain an optimum ratio 
of dose inside to dose outside the tumor 
region, as much of the surface area of the 
head as possible should be used through 
which to direct beams toward the tumor. 
The amount of surface available was de- 
termined by three restrictions: (1) all cau- 
dal approaches were excluded, some be- 
cause they would contribute too much to the 
integral dose, some because they were not 
feasible with a patient who could not co- 
operate much; (2) the longitudinal angle 
was restricted by the condition that no 
beam should reach either eye directly (Fig. 
1477); and (3) the transverse angle, by the 
condition that the normal hemisphere 
should receive as little radiation as possible 
(Fig. 145). The first two restrictions are 
obvious; the third was dictated by the fact 
that the patient had not tolerated previous 
irradiations involving a large portion of the 
brain. It might, however, be useful to ac- 
cept this restriction in general, in order to 
leave the patient with one almost com- 
pletely unirradiated hemisphere, especially 
as this does not exclude depth dose distri- 
butions which are very satisfactory, as 
shown below. The limited amount of time 
avallable prevented us from searching for 
the treatment plan leading to the optimum 
dosage distribution; instead, we devised a 
method which, while not the best, still gave 
a very good distribution of dose, and which 
could be tested and executed with compara- 
tively simple means. It was decided to use a 
conical beam of such size that its cross sec- 
tion at the tumor level was slightly larger 
than the assumed diameter of the tumor. 
Instead of sweeping continuously with this 
beam over the allowable area of the head 
surface, we decided, for reasons of expedi- 
ency, to use a number of discrete, but over- 
lapping fields. Brief consideration will show 
that such a method cannot be far from an 
optimum solution. 

First, the tumor region is irradiated fully 
by each single field. This guarantees the ab- 
sence of "cold spots" within the tumor, and 
minimizes the influence of errors due to 
faulty aiming of the beam during one or 
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another treatment. With the limited 
amount of surface available for irradiation, 
one obtains a certain desage gradient 
throughout the tumor region, the point 
farthest from the center of the total surface 
area used receiving the smallest dose. This 
gradient 1s reduced even by a moderate 
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used improves the depth dose distribution. 
For simplicity, cylindrical beams were as- 
sumed, and the dose is assumed to be uni- 
form throughout the beam. The tumor is a 
sphere. 

Figure 154 shows two beams intersecting 
at 80°. One sees that the space where they 
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Fic. 14. Restrictions on angular sweep. The tumor region is drawn in in photographs of the model head. 
A, longitudinal sweep restricted by postulate that no beam must hit the eye. B, transverse sweep restricted 
by condition that the right hemisphere should receive little radiation. 


sweep in two directions, for each pomt in 
the tumor region averages over various 
dosage levels in the beam, and the differ- 
ences between these averages are obviously 
smaller than the differences between points 
in the depth dose distribution of a single 
beam. 

Second, we shall consider the dosage dis- 
tribution outside the tumor region. Figure 
15 shows some cross sections through re- 
gions upon which two, four, and nine beams 
are incident, in order to illustrate how in- 
creasing the number of beam directions 


overlap forms a double triangle 1f viewed in 
the direction perpendicular to the plane of 
the angle. It is an ellipse if viewed in the 
plane of the angle (Fig. 158). The region 
intercepted by the two beams 1s a sphere 
(the tumor) with four pointed caps. 

We now add to each beam another beam, 
rotated 60° in a direction perpendicular to 
the plane of the original angle. This gives 
four beams aiming at the tumor from diff- 
erent directions. The region where all four 
beams overlap is the volume occupied in 
common by the two intercepts of two 
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Fic. 15. Multiple beams intercepting a spherical tumor. Assumed allowable sweeps: 
80° in one, 60° in the other direction. Numbers: percentage depth dose. The 
graphs show the formation of "caps" by beam intersection. Three cross sections 
(through the three-dimensional dosage distribution) are shown for four beams, 
two for nine beams. Note rapid improvement of depth-dose distribution with in- 
creasing number of beams, even though the field of approach is severely restricted. 
Simplifying assumptions: cylindrical beams, depth dose constant throughout the 


beam. 


beams (Fig. 158). This volume is, again, a 
sphere with four pointed caps; but each cap 
being the intersection of two caps, is of con- 
siderably reduced size. Figures 15C and 
15D show the same situation viewed in dif- 
ferent directions. The percentages given are 


depth doses, 1f one assumes that the dosage 
stays constant throughout the beam. This 
is not a bad approximation in the case of 
high energy roentgen rays. 

In Figures 15# and F, additional beams 
have been interposed midway between the 


VoL. 61, No. 5 


two angles. This gives a total of nine 
beams, distributed over the same entrance 
area. It is seen that the 100 per cent caps 
have shrunk considerably toward the 
sphere, i.e. a smaller region outside the 
tumor is included by all the beams. When 
the number of fields is increased, caps of 
lower order become progressively larger, 
but have progressively smaller relative 
doses. Thus, the greater the number of 
fields used, the more the dose delivered is 
concentrated on the tumor region. 

The distribution given in the figures 1s 
obviously not the optimum one. It could be 
improved by staggering the fields in neigh- 
boring planes, and also by giving larger 
doses to the corner fields than to the central 
ones. A theory of optimum distribution 1s 
under investigation at the present time. 

In the present case twenty-five fields 
were used and distributed as follows to give 
a reasonably uniform dose: A polar axis 
was defined as a sagittal line passing 
through the center of the tumor, the poles 
being the points where this line intersected 
the surface of the head. An equatorial plane 
was laid through the center of the tumor re- 
gion, perpendicular to the polar axis. Me- 
ridians were defined as lines, situated in 
planes containing the polar axis, connecting 
the two poles. Arbitrarily, the allowable 
transverse angle was divided into four equal 
parts, thus defining five meridianal planes. 
Five fields were placed along each meridian 
in such a way that the beam axes differed 
by equal angles at the center of the tumor. 
The fields along neighboring meridians 
were staggered. 

The overlapping of entrance portals 
might cause hot spots with low energy 
rays; at high energies, the surface dose is 
small because of the transition effect, and 
one does not have to worry about hot spots 
near the surface. Doses at the exit portals 
also are smaller than doses at the tumor 
level. 


8. TREATMENT TECHNIQUE 


The method of treatment used required 
accurate positioning of the head. It was de- 
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cided to rely on the plaster cast method for 
keeping a patient precisely in a given posi- 
tion. The taking of a plaster mold was sup- 
plemented by making a model of the head. 
This model was used in experimenting with 
treatment techniques, and, later on, for 
alignment of the mold with the beam before 
each treatment. 

The cast and molds were prepared by the 
Department of Dentistry at the Carle 
Clinic, by seating the patient upright and 
molding rapid-setting impression plaster 
completely around the head. It was neces- 
sary to do this in four sections, two lateral, 
one occipital, and one frontal. Each was al- 
lowed to harden slightly, and a separating 
medium was applied upon the plaster to be 
“lapped” by the next section. 

After the impression had hardened, it 
was removed and re-assembled, and its in- 
terior painted with separating medium. 
Plaster was used to form the model of the 
head, and a short length of wood was 
anchored in the model to act as a support. 
When the model had hardened, the impres- 
sion plaster was removed, the model 
painted with separating medium, and a 
right and a left mold of plaster were formed, 
to be used as inserts for the patient’s head 
during treatment. From the plaster model, 
we made two presdwood replicas for dosi- 
meter tests. 

On the plaster head, the two poles of the 
axis through the assumed center of the 
tumor and the equator were marked. The 
intersection with the equator of the five 
meridians chosen were labelled with shapes 
of lead wire (Fig. 144). The center of the 
tumor was marked by a small steel ball 
cemented at the base of a drilled hole. Lead 
wire markers were placed in the eyes. 

The method of treatment required easy 
maneuverability of the head along each 
chosen meridian. To accomplish this, an 
adjustable head rest was made and 
mounted on the table described below. The 
center of rotation of the head rest could be 
adjusted to coincide with the center of the 
tumor, and with the center of the beam. 
The distance from the target was deter- 
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mined by the desired cross section of the 
beam at the tumor level and by the size of 
the collimator opening. In our case, the 
target distance thus fixed was 87.5 cm. A 
plumb line dropped from the ceiling marked 
the point at which the tumor center was to 
be located. Figure 16 shows the plumb to 
be in position. 
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head rest had been mounted was clamped 
to this platform (Fig. 17). For more general 
use, 1t will be necessary to use a platform 
which is mounted in such a way that the 
position of the center of rotation can be 
varied. 

A method had to be devised whereby the 
head rest, with the plaster head in place, 


e 


TY 


Fic. 16. Aiming device. Three pointers and a plumb-bob are aligned with the center 
of rotation and the central ray. The plaster mold (below) is moved on the posi- 
tioning device until the center of the tumor coincides with the point defined by 


the aiming device. 


To position the patient's head, the two 
molds (one to fit the right and the other to 
fit the left side of the head) were mounted 
in brass travs which could be clamped to 
the adjustable head rest, as shown in Figure 
16. 

The next requirement was that the pa- 
tient's body should be able to be rotated 
easily about the center of the tumor. For 
this purpose, a steel platform was built and 
made to pivot about a point directly below 
the plumb line. Rollers were placed beneath 
the platform, so that it could be rotated 
with little effort. The table upon which the 


could be aligned so that the central ray 1m- 
pinged upon the selected meridian and 
passed through the center of the tumor re- 
gion. A lucite frame was made, shown in 
Figure 16, with sliding pointers focusing 
upon the point of the plumb bob, i.e. upon 
the center of the tumor. To obtain a de- 
sired head position it was simply a matter 
of adjusting the positioning apparatus until 
two of the pointers were aligned with the 
polar axis and the third pointer aimed on 
the equator at the chosen meridian. Fig- 
ures 184 and B show this process. The 
adjustable head rest which is pictured had 
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to be made in one day, and in spite of its 
simplicity, fulfilled the requirement. A 
more desirable positioner would be one in 
which each direction of motion could be 
minutely controlled, and independently of 
the other adjustments. 

Figure 17 shows the circular arc which 
was laid out on the floor and marked to de- 
termine the amount of angular sweep along 
each meridian. This figure also shows pil- 
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the models corresponded with the actual 
treatment the patient received. 

Thus equipped with positioning devices 
and a general treatment plan, we proceeded 
to determine in detail the positions of the 
five fields along each of the five meridians. 
The plaster head, equipped with markers, 
was placed in the head molds in the treat- 
ment position, and the line-up of each me- 
ridian was checked by roentgenograms 





Fic. 17. Arrangement of patient for irradiation. Patient's head immobilized in 
plaster mold. An inclined bed is formed in order to prevent the beam from travel- 
ing through thorax and abdomen. The position of the platform is read by pointer 
and scale (on the floor). The table is clamped to a rotating platform. 


lows which were used to form a bed (in- 
clined to prevent the beam beyond the exit 
field from passing through the body) and 
straps which helped to hold the patient in 
place. 

This system of positioning the patient's 
head proved to be satisfactory in obtaining 
the accurate alignment needed. The same 
head rest was used for holding alternatelv 
the patient's head or one of the replica 
heads. Thus, the measurements made on 


which showed the steel ball to be almost 
exactly in the center of the lead wire figure 
marking that meridian. The allowable 
angular sweep (latitude) on each meridian 
was determined by finding the angles at 
which the eye markers became visible in a 
roentgenogram, and then reducing the 
sweep to a safe amount. To assist in this ef- 
fort, a series of circular apertures was con- 
structed which could be mounted at fixed 
distances from each other and from the tar- 
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Fic. 18. Aligning procedure. The plaster head is placed in the mold, which is 
mounted on the positioning device. The two lateral pointers are lined up with the 
end points of the polar axis (dots), and the axial pointer with the intersection of 
the selected meridian and the equator. 
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get. The diameters of the apertures were 
such as to indicate the extent of the colli- 
mated beam at that position. This device 
proved helpful, but the roentgenograms 
were the reliable test. In the long run, it 
will certainly be simplest to check both en- 
trance and exit fields with appropriate opti- 
cal devices. 
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modate Victoreen thimbles were drilled 
into critical regions. Wooden dowels filled 
in those holes not being tested. This model 
served as the object for calibrating the ac- 
tual dose to be given (Fig. 19). The other 
head was equipped with two dowels for 
holding the many laminations in place. 
Films were placed between laminations at 





Fic. 19. Model head of presdwood for Victoreen measurements. Five holes are 
drilled into critical regions. Wooden dowels fill the holes not in use. The plaster 
molds are used for alignment. 


To evaluate the proposed treatment plan 
we decided to rely on integral tests rather 
than on computations. For the experimen- 
tal tests, the two replica heads were used; 
these were made of + inch laminations of 
presdwood with contours shaped at each 
level by reference to the plaster head. A 
test with a skull showed that the influence 
of the bony structures upon depth dose dis- 
tribution was negligible. Hence, it could be 
assumed that the depth dose distribution in 
the presdwood models would closely ap- 
proximate that in the patient's head. One 
of the models had the laminations cemented 
together, and holes large enough to accom- 


selected depths and trimmed to the shape 
of the larger adjacent lamination. The as- 
sembled replica was rendered light-tight by 
two layers of masking tape. The dowels 
served as fiducial marks in aligning the 
films in the head. The head was then placed 
in the mold in the irradiation position and 
given the whole proposed treatment, the 
doses being scaled down by a large factor to 
give measurable film densities. 

The densities at I cm. intervals over the 
entire extent of each film were measured. 
Reduction of the data obtained to percen- 
tage dose was accomplished as described 
earlier. The boundaries of typical levels are 
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Fic. 20. Tumor region and isodose surfaces. Longitudinal sections through the center of the tumor 
are projected upon photographs of the plaster model. 


PLANE- 8 










10 






PLANE- RES 
€ | 


/ y / 


a 
Gf 






MID-LINE 





Fic. 21. Dosage distribution in presdwood model head. Left: frontal section through center of tumor showing 
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several isodose levels. Middle row: horizontal sections (number of plane =distance from top of the head 
in quarter inches). Right row: typical films used for dosimetry. 
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illustrated in Figures 20 and 21. Lateral 
sections through the center of the tumor 
region are given with percentage dose indi- 
cated in Figure 20, and horizontal and ver- 
tical ones in Figure 21. 

Because of the regular pattern of the 
densitometer readings, the fine detail is not 
recorded and hence does not appear in the 
isodose levels drawn, which are the result of 
interpolation among the actual readings. 
The fine structural detaib, i.e. the "caps" 
described 1n section 7, are clear in the origi- 
nal film, although the reproduction (Fig. 
21) does not show them well. 

It cannot be too strongly emphasized 
that extremely steep dosage gradients are 
produced by the technique described 
above. Dosage gradients of about $o per 
cent in I cm. are common at the boundary 
of the tumor region. This means that re- 
gions containing heavilv damaged tissue 
can exist verv close to tissue with relatively 
small damage. This apparently opens new 
possibilities for therapy. On the other hand, 
a fair amount of precision is required in 
alignment and in dosimetry. 

The current of electrons accelerated by 
the betatron cannot be measured conven- 
jentlv. As a result, it ms necessary to use 
some means to monitor the dose delivered 
in each treatment. The means used for this 
treatment would not generally be expedi- 
ent except in a laboratory of physics. The 
method used in roentgenography would be 
immediately applicable to therapy but the 
proper details were not at hand. 

In the treatment described in this paper, 
the monitor consisted of a zinc foil (0.002 
inch) mounted in the fringing magnetic 
field of the betatron. The positron activity 
2.3 mev. max.) induced in zinc in the reac- 
tion Zn (y, n)Zn® was used to measure the 
relative number of quanta in the roentgen- 
ray beam during irradiation. Since this re- 
action has a threshold of 11.6 mev. and a 
steeply rising excitation function, it is im- 
portant that the maximum energv of the 
roentgen rays generated by the betatron 
remain constant. During a constant irradi- 
ation the number of radioactive zinc atoms 
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at any time / from the beginning is given by 
the expression: 


NEKIN — eM) 


where N is the number of active atoms, & is 
a constant proportional to the flux of 
quanta passing through the foil, and X is the 
decay constant. In the actual treatment the 
dailv irradiation. period. was divided into 
five intervals for the exposure of different 
these intervals were not necessarily equal in 
length, as long as they were short compared 
to the half-life of thirtv-nine minutes, the 
induced activity was proportional to the 
number of quanta, to a first approximation. 
This approximation would be even better if 
a reaction of longer half-life were used, e.g., 
Ta! (y,n) Ta!*9(8.2 hr.). In the present in- 
stance the counting rate obtained with Ta 
was small for the shortest irradiation inter- 
val and thus subject to appreciable statisti- 
cal errors. 

After the irradiation, the activity of the 
foil was measured and the decay followed 
over at least one half-life. Initial counting 
rates of over 10,000 counts per minute were 
obtained. Specially designed lucite mounts 
were used to hold the foils in a reproducible 
geometry, both during irradiation and dur- 
ing counting. The total measured activity 
Æ was used to calculate the individual ac- 
tivities 4; contributed bv each irradiation 
interval from the relation: 


n 
A= $3 diues 


il 


where 7; was the time elapsed between the 
end of the r'th irradiation interval and the 
time of counting, and n was the number of 
irradiation intervals to which the foil was 
exposed. These 4; were proportional to the 
actual number of quanta used during the 
irradiations and constituted an activity in- 
dex of the dose. 

This activity index was calibrated in 
terms of the dose by comparison with the 
standard Victoreen thimble located in a 
presdwood model of the patient’s head. 
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The thimble was so located as to measure 
the minimum dose delivered to the tumor 
region. Calibrations were made for all the 
different meridians used in the actual treat- 
ment. 

An even more satisfactory monitor would 
be one which indicated the dosage rate con- 
tinuously during irradiation, e.g. a flat ioni- 
zation chamber, which would satisfy the 
limitations on electrons in the beam. The 
current from this chamber could also be 
integrated to indicate the total dose ad- 
ministered. Such a chamber, with walls of 
thin nylon foil with a conducting coating, 
has now been constructed. 


9. CASE REPORT 


Clinical History. The patient was a twenty- 
seven vear old white male in good general con- 
dition; a student. His previous history was ir- 
relevant. In August, 1947, he began to have 
fainting spells, some of them preceded by a 
queer odor, "like that of gas." He ascribed this 
condition to overwork. However, he gradually 
got worse, nervous and irritable; his memory 
was failing and he was unable to concentrate. 
On November 11, he sought medical advice. 
At that time, the neurological examination was 
objectively negative. The patient was treated 
with elixir phenobarbital. In December, he had 


the first of a series of epileptic attacks, some of 


them preceded by auditory hallucinations and 
followed by automatisms (driving a hole in the 
wall). One characteristic episode which occurred 
at this time was unfortunately revealed only 
much later: at an examination, he handed in a 
paper where a perfect first portion was followed 
by a second Dc which consisted of unintel- 
ligib le scribble. Thus, he had a complete syn- 
drome of temporal lobe affection: uncinate fits, 
epileptic attacks with auditory hallucinations, 
and verbal aphasia. However, none of these 
symptoms were regularly present at that time. 
An eye examination showed a right upper 
quadrant incomplete, incongruous, homony- 
mous hemianopsia. 

He was referred to Dr. Harold C. Voris, 
Mercy Hospital, Chicago. An operation was 
performed on March 20, 1948, and an abstract 
of the operative report follows: "Left subtem- 
poral decompression with subtotal removal of 
tumor, Penfield type operation reflecting a 
musculocutaneous flap. A burr hole was made in 
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the temporal bone and a large decompression 
was carried out, being careful, however, not to 
remove bone superiorly or posteriorly beyond 
the limits of the insertion of temporal muscle. 
A cannula introduced into the temporal lobe en- 
countered extreme resistance and what was ob- 
viously tumor tissue, and the dura was opened 
in cruciate fashion over the posterior part of the 
temporal lobe. The tumor was uncapped by re- 
moving an approximately 3 cm. square of cere- 
bral tissue. At a depth of about 2 cm., we began 
to encounter tumor tissue. This tumor at first 
appeared to be encapsulated, but as our removal 
proceeded, we discovered that we were really 
dealing with an infiltrating neoplasm. Areas of 
the tumor were quite solid and yellowish in 
color. Other areas were gray-pink and of the 
'elative consistency of brain tissue. A large 
amount of neoplasm was removed. Except for 
some anteriorly and superiorly, all gross tumor 
tissue was removed. Microscopic examination 
of the tissue removed: It is rapidly growing, 
pleomorphic and very cellular. In some areas it 
appears to be sarcomatous and the possibility of 
primary sarcoma has been considered. How- 
ever, our final impression is atypical malignant 
glioblastoma.” 

Postoperative radiation therapy was given at 
the Mercy Hospital Institute of Radiation 
Therapy, Chicago: 800 kv., 10 ma., heavy com- 
pound filter, two opposite fields, size 15 by 15 
cm. (covering both frontal, temporal, and 
parietal lobes), 7o cm. focus-skin distance, 33 
r/min., 250 r a day, alternating right and left 
side, for a total of 10 days, March 29 to April 9, 
1948. The resulting tissue dose was about 1,700 
r throughout the irradiated region. The patient 
tolerated these irradiations very poorly. His 
condition, which had improved after surgery, 
became gradually worse. He vomited a great 
deal. After ten treatments, the course of radia- 
tion therapy had to be stopped. 

On April 24, 1948, he was transferred to the 
Carle Hospital in Urbana, and he stayed here 
until his death on May 30, 1948. Some of the 
events occurring during this period are pre- 
sented in Figure 22. 

During the first week of his stay in Urbana, 
the condition of the patient deteriorated rapidly. 
His eye sight grew very poor, and he became in- 
creasingly stuporous. A neurological examina- 
tion done at about that time showed abolition 
of smell and diminished hearing on the left side, 
very sluggish reaction of the left pupil to light, 
reflexes generally diminished more on the right 


VoL. 61, No. 5 


than on the left, weakness of the left side of the 
face, and of the right leg. There was marked 
verbal aphasia. A bulge of about 3 cm. height 
marked the area of the decompression. 

Radiation treatment with the betatron was 
initiated on April 30, 1948. The five fields of one 
meridian were irradiated each day, the change 
from one field to the next being accomplished 
within a few seconds by rotating the table. The 
doses given in the graph (Fig. 22) are the mini- 
mum tumor doses resulting from all five fields 
irradiated on that day. The maximum doses 
were about 20 per cent higher. The dosage rate 
at the tumor was about 30 r/min. 

During the first week of treatment, the pa- 
tient showed slight but definite improvement. 
He had no indication of radiation sickness. He 
did not vomit. His lymphocyte count and his 
granulocyte count decreased somewhat, but not 
much. His neurological symptoms improved. 
After about half of the course of treatments had 
been given, we decided to shift the hypothetical 
tumor center by r.5 cm. toward the occiput. 
(The resulting slight change in depth dose dis- 
tribution is taken into account only in Figure 
23, which shows brain sections with superim- 
posed 1sodose levels.) On May 11, the patient 
quite suddenly showed marked weakness. This 
break was clearly reflected in the pulse curve 
(Fig. 22). After a few days of increasing weak- 
ness, we felt that we could not continue the 
radiation treatment any further, and stopped at 
the dose of 4,669 instead of reaching 6,000 
r.e.b.a. as originally intended. 

The decompression bulge was very tense in 
the beginning, gradually softer during roentgen 
treatment, and alternated its consistency very 
rapidly afterwards. Also, the width of the pupils 
fluctuated considerably. 

The weakness increased steadily, and the pa- 
tient grew more and more stuporous. Termi- 
nally, he developed pulmonary congestion. He 
died on May 30, 1948. 

Autopsy. The following is abstracted from the 


autopsy report. On the left temporal aspect of 


the skull there was a soft bulging mass measur- 
ing roughly 6 by 5 by 3 cm. in its major axes, 
rounded and fluctuant. On the skin over it was 
an arcuate recent, but well healed surgical in- 
cision, and, around the ear, some brownish dis- 
coloration such as follows irradiation. The head 
was hairless. 

The right lung weighed goo gm. There was 
diminished crepitus throughout, and the lower 
and middle lobes were heavy and darkly con- 
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gested with blood. The cut surface dripped 
water on light compression, was brownish-gray 
in color and showed slightly accentuated bron- 
chiolar markings. The left lung weighed 825 
gm.; it too, was heavily congested, moist, and, 
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Fig. 22. Clinical record Wr the period of the 
second series of radiation therapy (betatron). Note 
little evidence of systemic radiation effect on white 
blood cells; onset and development of weakness 
shown by change of pulse frequency. Reduced 
need for sedation with increasing weakness. Termi- 
nal temperature rise due to pneumonia. Roentgen- 
ray doses were increased as tolerance was shown. 
Small dose on May 14; treatment interrupted be- 
cause of inability of patient to ccoperate. 


in its lower lobe, almost airless. Both lungs 
showed light apical scars. 
The other internal organs were not unusual. 
On reflecting the skull, it was apparent that 
the tumor mass described was a cyst bulging 
through the bony defect following temporal 
craniotomy. The external wall of the cyst was 
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composed of scalp, fascia, and dura all fused. 
About the margins of the bone defect, brain 
substance was everted and adherent. There was 
an excavation in the temporal lobe of the brain 
which formed the bulk of the cystic cavity, and 
it was thought at autopsy that the cyst proba- 


bly communicated with the posterior horn of 


the lateral ventricle. The cyst was lined by a 


H. Quastler e al. 


May, 1949 


tion forward and is roughly 5 by 4 by 3.5 cm. in 
its major axes. On the mesial aspect of the cyst 
the membrane is lost, and friable tumor tissue 
forms the mesial wall. It is thought that the 
posterior horn of the lateral ventricle probably 
communicates with the cyst, and a rather re- 
stricted opening into the body of the ventricle is 
noted (there could have intermittent 


been 





Fic. 23. Brain sections each about 1 cm. thick. On two sections, some of the isodose 
levels have been inked in. 


tough organized membrane with a smooth, 
glistening internal surface, and filled with pale 
yellow, slightly opalescent fluid. 


The leptomeninges around the circle of 


Willis were somewhat thickened and opaque. 
No gross vascular damage was noted. Else- 
where, the leptomeninges and blood vessels 
were not remarkable. The left hemisphere 
bulges and displaces the midline to the right. In 
the left temporal lobe is a collapsed cyst, which 
runs from the temporo-parieto-occipital func- 


drainage from the cyst through this constricted 
opening). About the posterior mesial pole of the 
cyst, some yellowish tumor tissue 1s seen which 
involves the meninges locally and 1s adherent to 
the anterior pons and mid-brain in that area. 
Anteriorly, the cyst ends in a tumor mass. The 
meninges are locally adherent and possibly in- 
volved in the tumor. The tumor is pinkish-gray 
in color and contains areas of dark brown and 
bright yellow pigmentation. It is moderately 
well demarcated from surrounding brain. In the 
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left hemisphere over the parietal lobe, the gyri 
are widened and flat and the sulci are shallow. 
A cut in this region shows local cerebral edema. 

Beginning at the anterior pole, the brain is 
cut in sections approximately 1 cm. in thickness 
(Fig. 23). On sectioning the septum, it is seen 
that there is distortion of the ventricular sys- 
tem with displacement towards the right. There 
is slight dilatation of all the ventricles. The 
remaining tumor involves the whole of the 
temporal lobe anteriorly and compresses the 
anterior portion of the striate body. Further, 
posteriorly the thalamus is invaded by the 
tumorous mesial wall of the cyst. 

Microscopic Examination. Brain: The neo- 
plasm shows three outstanding features: (1) 
great pleomorphism of tumor cells, varying 
from small rounded or unipolar cells through 
larger spindle-shaped cells, and to large bizar- 
rely shaped cells with hyperchromatic or multi- 
lobular giant nuclei. Mitotic figures are not 
numerous; (2) abundant vascular prolifera- 
tions, both of endothelial and adventitial cells, 
often to the point of obliterating the lumen; (3) 
extensive tumor necrosis. The tumor invades 
adjacent tissue by diffuse proliferation accom- 
panied by proliferation and hypertrophy of lo- 
cal glial cells. It also has a marked tendency to 
grow along and infiltrate the leptomeninges on 
the brain surface and to grow along blood ves- 
sels. There is some tendency for neoplastic cells 
to palisade about blood vessels. A few blood 
vessels are thought to have tumor cells invading 
their lumina. 

Considering the characteristics noted above, 
the tumor is thought to be a glioblastoma multi- 
forme. 

A section through a heavily irradiated region 
of the brain showed no striking changes, seen 
with the hematoxylin and eosin stains. There is 
evidence of glial swelling, which may in part be 
postmortem change. The Virchow-Robin spaces 
are widened and there is a suggestion of local 
astrocytic proliferation about them. Cytologic 
alteration of neurones cannot be accurately 
gauged, but there does not seem to be any 
chronic damage. 

We did not attempt a complete analysis of ir- 
radiation damage to normal brain tissue, 
though blocks were taken for such examination. 
Any damage found might have been due to one 
of three causes: The surgical trauma, the first 
course of radiation therapy (with a conven- 
tional machine), and the second course (with 
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the betatron). We did not feel that it would be 
possible to separate these components. 

Lungs: The pathologic areas, especially in the 
lower lobes, show several types of change: there 
is marked hyperemia throughout. Most of the 
alveoli are dilated and contain pigmented phag- 
ocytes, some multinuclear. The alveoli also con- 
tain mononuclear inflammatory cells, often of 
varying large numbers of granulocytes, and 
sometimes fibrin, and red blood cells. Many of 
the bronchioli are filled with mucopurulent 
exudate. In some sections, the lungs are truly 
consolidated, and the inflammation approaches 
that of a purulent pneumonitis in severity. 
Sections through the upper lobe show less se- 
vere changes, often only pulmonary edema. A 
few scattered small blood vessels contain 
clusters of what may be degenerating tumor 
cells. 

Heart: There is separation of the myocardial 
fibers by loose, possibly edematous connective 
tissue. The fibers themselves show slight loss of 
staining quality and swelling, with suppression 
of cross striations in some places. Some of this 
may be postmortem change, but one has the 
impression that there was antemortem cloudy 
swelling as well. 

Kidneys: Aside from moderate swelling of 
cells in the convoluted tubules, no changes are 
noted. 

Spleen: The sinusoids are moderately con- 
gested with blood. Occasional small arterioles 
show hyalin change. 

Adrenals: There is swelling and vacuolization 
and actual loss of parenchymal cells in the outer 
zona fasciculata, and especially in the zona 
glomerulosa. In the latter, one sees the pseudo- 
alveolar configurations said to occur in adrenal 
cortical "exhaustion." 

Thyroid: Save for variability in the intensity 
of staining of colloid, no striking changes are 
seen. 

Liver: The hepatic cord cells show slight loss 
of stainability, otherwise no pathologic change 
Is noted. 

Pituitary: Large numbers of basophilic cells 
are present, but their concentration as com- 
pared with eosinophilic cells varies in different 
areas in the section. 

Testis: Spermatogenesis is generally sup- 
pressed, though not absent. No other changes 
are noted. 

Anatomic Diagnoses: (1) Bilateral pulmo- 
nary edema; pulmonary congestion; confluent 
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purulent pneumonia and bronchitis. (2) Glio- 
blastoma multiforme of the left temporal lobe 
with cyst formation and moderate internal hy- 
drocephalus. (3) Adrenal cortical degeneration. 


Discussion. On several occasions during 
the work on this case we were confronted 
with a very definite lack of knowledge of a 
type which can and should be corrected by 
investigations suggested by our experience. 

1. Localization: Our estimate of the ex- 
tent of the tumor was based on somewhat 
unreliable data. Consequently, the region 
irradiated was larger than would have been 
necessary. 

If a conference with the neurosurgeon be- 
fore the surgical intervention had been pos- 
sible, means could have been devised which 
would have enabled us to be more certain 
about the region to be irradiated. Exact 
measurements taken during surgery would 
be helpful. Also, it might be worth while to 
insert markers at strategic points, so that 
subsequent changes in position could be 
recorded on roentgenograms. 

2. On autopsy, a large cyst was found 
with tumor growing on a portion of the 
cvst wall. The presence of this large cyst 
was a surprise to two experienced neuro- 
surgeons. Had we known that we could 
have found clear fluid 4 mm. below the sur- 
face of the skin, we certainly could have 
achieved a decompression by simple needle 
puncture, and this possibly might have 
changed the outcome. We had considered 
the possibility of a large cyst, but its exist- 
ence was thought to be very unlikely, and 
hence we did not take the risk involved in 
puncture. It is possible that the presence of 
the cyst could have been established by 
means of radioactive phosphorus, as used 
bv Corrigan. In general, it will be impor- 
tant to know whether its occurrence was 
merely due to some particular disturbance 
of the ventricular system, or whether the 
presence of such a cyst could be expected 
in this given situation of glioblastoma 
treated very concentratedly with high 
doses. 

3. The dosage delivered to the patient 
was too small to eradicate the glioblastoma 
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completely. The plan had been to deliver 
6,000 r.e.b.a., but the alarming develop- 
ment of weakness in the patient kept us 
from carrying out this intention. We did 
not know the extent of danger of acute ra- 
diation death after daily irradiation of size- 
able areas of the brain. This uncertainty 
kept us from going to higher doses when the 
patient developed symptoms of exhaustion, 
even though his blood count showed no 
alarming sign of radiation damage. There is 
ample information about experiments re- 
garding the consequences of a single irradi- 
ation, but we have not found reports on 
experiments with daily irradiations of parts 
of the brain in a manner corresponding to 
clinical treatments. A series of such experi- 
ments has now been started. 

It is conceivable that, with higher doses, 
and relief of the pressure by puncture, the 
patient might have been saved. 


IO. APPRAISAL OF POSSIBILITIES 
OF THE BETATRON 


The deep penetration of high energy 
roentgen-ray beams leads to very efficient 
depth dose distributions for the treatment 
of deep-seated cancers. By efficiency 1s 
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Fic. 24. Efficiencies of high and low energy beams 
are compared by normalizing exposure at two dif- 
ferent depths. 
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meant here the ratio of tumor dose to high- 
est local dose. Figure 24 illustrates the gain 
in efficiency with the betatron. One pair of 
depth dose curves is normalized at a depth 
of 7 cm., the other at 12 cm. The dose at 
7 cm. Is §5 per cent of the maximum tissue 
dose for 200 kv., the maximum dose being 
at the surface. For 20 mev. roentgen rays, 
this value is 86 per cent, the maximum 
dose here being at a depth of about 3 cm. 
Normalizing at 12 cm. the 200 kv. efficiency 
is 30 per cent, which is too little to be of 
much use; at 20 mev., it is 60 per cent, 
which is still satisfactory. 

In general, with high energy roentgen- 
ray beams the ratio of tumor dose to high- 
est local dose depends little on the depth 
of the tumor, which is not true for conven- 
tional energies. Hence one can use entrance 
fields which would be uneconomical at con- 
ventional energies because the skin-to- 
tumor distances would be too large. 
Furthermore, it has been pointed out be- 
fore (section 4) that the field size of a high 
energy beam can be made as small as de- 
sired without marked changes in dose dis- 
tribution, and therefore without loss in 
efficiency. It follows that the number of 
efficient beams available for cross-firing is 
much higher with high energy rays. The 
total gain in efficiency obtained in a system 
of cross-firing is, then, considerably bevond 
the gain obtained with a single beam. 

In the case presented in this paper, it 
was shown how a very concentrated irtadi- 
ation of a given region can be obtained in 
spite of severe restrictions imposed upon 
the fields of approach; and the irradiation 
scheme, as was mentioned, is not the opti- 
mum one for the given situation. It can 
easily be seen that the betatron offers good 
methods for tumor regions of any shape 
and in any position in the human body. In 
general, with high energy roentgen rays it 
will be possible to irradiate any tumor 
region without delivering high doses any- 
where outside the tumor region. 

High energy roentgen rays, whether pro- 
duced by the betatron or other machines, 
give us the possibility of nearly perfect geo- 
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metric selectivity. In order to realize this 
possibility, one must use precision methods 
of aligning the patient with the beam. For 
such methods one can draw on the out- 
standing work of the British school. A 
number of adequate methods have been 
developed and used in practice for years. 
Most radiologists in this country have been 
reluctant to adopt methods of precision 
aiming. However, the use of a well con- 
trolled method of aligning the patient with 
the beam will be compulsory in conjunction 
with high energy roentgen therapy, and 
this requires more work than is involved in 
routine methods used at conventional 
energies.* 

There are, of course, limits even to the 
best type of external radiation therapy. One 
of these is our imperfect clinical knowledge 
of the precise outlines of the cancerous 
region in any given case. Another is given 
by excessive aggregate size of the tumor 
region, especially in cases with metastases. 
If such large portions of the body are in- 
volved that an effective dose cannot be 
applied without serious danger, the best 
geometric selectivity will not be of value. 
Thirdly, in many cases we find normal 
structures, which must be preserved, in 
such close association with cancerous tis- 
sue that the dose delivered must be dic- 
tated by the tolerance limit of these healthy 
structures; and this limit might be below 
the destructive dose for a given tumor. 

Within these limitations, we feel that the 
improvement in geometrical selectivity 
should yield some clinical gains, both in 
regard to an increased number of cures and 
in decreased cases of radiation damage. 
Admittedly, it is not possible at this time 
to predict Just how much can be gained in 
either respect. The final appraisal can be 
given only after adequate clinical tests. 

A statement concerning the optimum 

* We spent about 2,000 man-hours in the treatment of the case 
reported here. Of course, a large portion of this time was spent on 
development work which will not have to be repeated. It is ex- 
pected that the elaboration of techniques for various regions of 
the body might consume considerable time; repetitions will be 
much easier. But even when all things are standardized that can 


be, the amount of work per patient will never be as low as with the 
routines which are presently in almost general use. 
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energy range is not out of place here. The 
radiation used in this paper was the 20 mil- 
lion volt roentgen-ray beam from a betatron 
of a type which is commercially available. 
We believe the depth dose characteristics 
would not be impaired unduly at 15 million 
volts, but the beam intensity at this energy 
from the available betatron leaves some- 
thing to be desired. We have not been able 
to investigate energies appreciably in ex- 
cess of 20 million volts. However, certain 
statements with good physical foundation 
can be made which lead to the conclusion 
that too high an energy is possible. These 
include, as the energy is increased: 

(1) The secondaries become more pene- 
trating than the primary beam: the lateral 
scattering will increase. 

(2) The beam becomes more sharply 
peaked along the central ray: drastic com- 
pensating filters would be required. 

(3) The transition effect places the ioni- 
zation peak deeper, possibly deeper than 
desired. 

(4) Annihilation radiation (largely later- 
al) becomes increasingly more intense. 

(5) The number of atomic nuclei arti- 
ficially activated by the beam increases 
rapidly. In the case of roentgen-ray activa- 
tion, the activity is usually positrons with 
a few million electron volts of energy. 
These could contribute appreciably to the 
dose; the activated nuclei could also be 
transported elsewhere in the body in the 
blood stream. 

The above discussion does not include all 
the medical possibilities of the betatron. 
For. example, the application of a high 
energy electron beam which can be ob- 
tained from the betatron™ has not been 
dealt with at all. 


SUMMARY 


I. It is likely that the biological effects 
of high energy roentgen rays are very simi- 
lar to those of conventional rays, except for 
differences due to dosage distribution. 

2. The dosimetry of high energy roent- 
gen rays is discussed, and a practical unit 
for clinical use is defined. 
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3. Several three-dimensional depth dose 
distributions are given. 

4. A collimator to produce a beam of a 
given cross section is described. 

5. A compensating filter to equalize the 
intensity distribution across the beam is 
described. 

6. Problems of shielding and protection 
are discussed. 

7. A plan for cross-firing a tumor in the 
temporal lobe is developed. 

8. Techniques for executing and testing 
the treatment plan are given. 

g. A case of glioblastoma, treated with 
the betatron, is reported. 

IO. A tentative evaluation of the possi- 
bilities of high energy rays in cancer therapy 
Is given. 


Dept. of Physics 
University of Illinois 


Urbana, Ill. 
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DISCUSSION 


KENNETH E. Corrigan, Ph.D., Detroit, 
Mich. This paper by Dr. Quastler and his asso- 
clates is one that is hard to discuss without be- 
coming lyrical, because it is doubtful that any 
society has ever heard a paper which as a whole 
represented so much in the way of real advance 
in knowledge, real scientific acumen and real 
scientific daring. I doubt that any further de- 
tailed discussion by me is indicated. 
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THE ROLE OF NITROGEN MUSTARD (HN2) AS A 
SYSTEMIC ADJUNCT TO THE RADIATION 
THERAPY OF CERTAIN MALIGNANT 
DISEASES*1t 


By BERNARD ROSWIT, M.D., and GUSTAVE KAPLAN, M.D. 


NEW YORK, NEW YORK 


I* IS generally agreed that radiation is 
the most effective therapeutic agent 
for Hodgkin’s disease, lymphosarcoma and 
the chronic leukemias. However, at un- 


| predictable intervals in the inexorable 
| progress of these diseases, irradiation be- 


comes unfeasible or ineffective, because of 
radioresistance, advanced general spread 
and severe constitutional symptoms. At 
these intervals, a systemic adjunct to 
radiotherapy would be most welcome to the 
therapeutic radiologist, who is generally 
charged with responsibility for the manage- 
ment of these patients. 

In 1946 the early work of Gilman, Good- 
man, Jacobson and their co-workers*?:‘ 
with nitrogen mustard (HN2) in human 
lymphomas stimulated our interest in 
determining whether this new therapeutic 
agent would be a useful adjunct in the 
radiation treatment of malignant lympho- 
mas, leukemias and certain other malig- 
nant disorders. 

The Radiation Clinic began this study 
in January, 1947, in collaboration with the 
Committee on Growth, National Research 
Council. We employed HN2, methyl-bis 


o_O 


(beta-chloroethyl) amine hydrochloride, a 
lethal weapon of World War I. HN2 is a 
systemic toxin with special selectivity for 
the blood forming organs, the gastro- 
intestinal tract and proliferating tissues. 
In therapeutic doses it differs from local 
roentgen therapy in its severe systemic 


toxicity, rapidity of action (two to five 


minutes), narrow safety margin and in- 
ability to entirely eradicate local malignant 
lesions. 

There has been a striking dearth of 
histopathological data to explain the clinical 
effects of HN2 on human neoplasms. A 
most important advance in our under- 
standing of these effects has been made by 
Spitz," who studied at postmortem the 
tissues of £6 patients treated with nitrogen 
mustard (HN2) at the Memorial Hospital, 
New York City. She revealed nuclear and 
cytoplasmic pathologic changes in lym- 
phomatous lymph nodes somewhat similar 
to those found after roentgen therapy. In 
particular, there was observed ballooning 
of the cells, vacuolation of the cytoplasm 


and swelling of the nuclei with final frag- / 
mentation and ingestion by macrophages. | 


Although there was a general reduction in 


Lu 
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cellularity, tumor cells survived, growing | 


large and pleomorphic. 


CLINICAL MATERIAL 


Our clinical material (Table 1) is repre- 
sented by a group of 87 patients receiving 
irradiation for a variety of malignant 
diseases, but principally Hodgkin’s disease, 
lymphosarcoma, chronic leukemia and bron- 
chogenic carcinoma; the latter were in- 
cluded because of reports of clinical benefit 
by other investigators,!? collaborating with 
the National Research Council. These 
patients had been followed for from three 
to twenty-one months at the time of this 
report. 


* From the Department of Radiation Therapy, Veterans Administration Hospital, Bronx, N. Y. 

t Published with permission of the Chief Medical Director, Department of Medicine and Surgery, Veterans Administration, who 
assumes no responsibility for the opinions expressed or the conclusions drawn by the authors. 

t Presented at the Forty-Ninth Annual Meeting, American Roentgen Ray Society, Chicago, Ill., Sept. 14-17, 1948. 
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INDICATIONS 


Nitrogen mustard (HN2) was employed 
at those intervals in the radiation treatment 
of the above conditions when, in the opinion 
of the therapeutic radiologist, irradiation 
was ineffective or unfeasible, because of 
true radioresistance, advanced general 
spread of disease, severe systemic symp- 
toms, acute mediastinal compression, or 
intractable radiation sickness. 


CONTRAINDICATIONS 


The contraindications are: (1) severe 
persistent leukopenia or thrombocytopenia; 


TABLE I 


CLINICAL MATERIAL* 











Diseases Treated Na 
Cases 
Hodgkin’s disease 33 
Lymphosarcoma 6 
Reticulum cell sarcoma 4 
Giant follicular lymphoblastoma I 
Mycosis fungoides 2 
Acute lymphatic leukemia I 
Chronic lymphatic leukemia 4 
Chronic myelogenous leukemia 2 
Bronchogenic carcinoma 16 
Other malignancies} 18 
TOTAL 87 


Se ee ee an 

* All cases histopathologically proved. 

T These comprised advanced neoplasms of—n asopharynx 3, 
brain 4, testicle 2, breast 1, rectum 1, kidney 1, bladder 1, nasal 
fossa 1, liver 1, abdominal metastases I, malignant melanoma I, 
and sy mpathicoblastoma I. 


(2) direct evidence of progressive and severe 
bone marrow depression; (3) bleeding 
ategic 
areas em as the brain, if the patient 
should vomit during nitrogen mustard 
treatment. 





DOSAGE 


The drug was given intravenously in 
courses of 0.1 mg. per kilogram of body 
weight, once daily for four consecutive 
days. A course was repeated as necessary, 
but not earlier than at four week intervals, 
or until the initial leukopenia produced by 
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the drug was no longer present. The maxi- 
mum number of courses given to any patient 
did not exceed five (2.0 mg. per kilogram 
of body weight). 


TECHNIQUE OF ADMINISTRATION 


Immediately before intended use 10 cc. 
of sterile, normal saline is injected into a 
glass vial containing 10 mg. of the crystallin 
salt, thus creating a solution of I mg. of 
HN2 per cubic centimeter. The appropriate 
dose is at once withdrawn and immediately 
injected in the rubber tubing of a running 
infusion of normal saline. This technique is 
far more satisfactory than direct intra- 
venous injection, since with the latter 
technique a chemical phlebitis may be 
produced. When contamination of the 
mucous membrane or skin with the solution 
occurs one should wash the area at once 
with water because of the vesicant action 
of the drug. 


TOXIC REACTIONS 


Local—Local necrosis of tissue may occur 
whenever there is extravasation of the drug. 
After repeated injections phlebothrombosis 
and thrombophlebitis may occur. ‘These 
may be avoided if the injection of HN2 is 
not performed in extremities where the 
circulation is obstructed by proximal tumor 
masses or large lymph nodes. 

General—Gastrointestinal symptoms, par- 
ticularly nausea and vomiting, were en- 
countered in the majority of the cases after 
the first dose, beginning from one to eight 
hours after the first injection. These 
complaints were less common in subsequent 
injections but were sometimes severe and 
distressing. It is of interest that there has 
been noted no alteration in the epithelial 
cells of the mucosa of any part of the 
gastrointestinal tract after nitrogen mustard 
therapy, although evidence of purpura was 
a frequent finding.“ The therapeutic agents 
usually employed to combat radiation 
sickness appeared to have no influence on 

"nitrogen mustard sickness." Our patients 
were not benefited by the use of desoxy- 
corticosterone acetate (a synthetic adrenal 
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TABLE II 


COMPOSITE RESULTS 











First COURSE 


Diagnosis 


Hodgkin's disease 33 
Lymphosarcoma 6 
Reticulum cell sarcoma 4 
Giant follicular lymphadenopathy I 
Mycosis fungoides 2 


Acute lymphatic leukemia 
Chronic lymphatic leukemia 
Chronic myelogenous leukemia 
Bronchogenic carcinoma 16 


Miscellaneous neoplasms 18 


SECOND CouRSE 





Hodgkin’s disease 1 
Lymphosarcoma 
Reticulum cell sarcoma 
Mycosis fungoides 





et L 


THIRD COURSE | 


— ' u 


Hodgkin’s disease | 5 
FOURTH COURSE 

Hodgkin's disease I 
FIFTH COURSE 


Hodgkin’s disease I 


cortical hormone) which we have found to 
be effective in relieving the nausea and 
vomiting of radiation sickness in 37 out 
of go patients.? Preliminary sedation and 
administration of nitrogen mustard after 
an overnight fast appeared to be somewhat 
helpful in avoiding the gastrointestinal 
symptoms. 

The hemopoietic changes offer the most 
important evidence of the severe systemic 
toxicity of HN2. For the blood-forming 
organs this drug is a cumulative potent 
toxin, inducing progressive hypoplasia of 
the bone marrow with repeated therapeutic 


























Mav, 1949 
Remissions 
No. Per Days Days 
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28 85 48 7-180 
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courses. In our series 65 per cent of the 
patients exhibited a leukopenia after the 
first course. After an interval of four weeks 
the total leukocyte count usually returned 
to normal and a second course of nitrogen 
mustard therapy was delivered if indicated. 
As the number of courses increased, the 
leukopenia action became progressively 
more severe and was accompanied in some 
cases by irreversible thrombocytopenia and 
anemia prohibiting further treatment. Peni- 
cillin was employed when the leukocyte 
count reached low levels, and as yet, no 
case of overwhelming infection accompany- 


J 
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ing agranulocytosis has been encountered. 
The dynamic changes in the peripheral 
blood are noted in Table rr. It is of the 
utmost importance that blood studies be 
made regularly and the collaboration of a 
skilled hematologist is helpful. In our 
studies blood counts were performed daily 
during nitrogen mustard therapy and three 
times weekly thereafter until the pre- 
treatment leukocyte levels were attained. 
Bone marrow biopsies from sternum or 
vertebral spines were taken at intervals. 
The dynamic changes in the bone marrow 
are noted in Table rv. Surgical biopsies, 
whenever possible, were made before and 
after treatment. The studies of bone mar- 
row, surgical material and postmortem 
findings will be critically evaluated and 
reported in a subsequent paper. 

The investigations of Spitz have assisted 
materially in our understanding of the 
effect of nitrogen mustard on the hemo- 
poietic system. She has reported that 15 
out of 22 cases, excluding leukemias and 
those bone marrows involved with lymph- 
oid tumor, showed a moderate to severe 


Tase III 


PERIPHERAL BLOOD EFFECTS AFTER HN2 


Blood Depression Recovery 
Element Period Period 
Lymphocytes 1st-8th day — 2nd-4th week 


Total leukocytes Ist-Z1st day 3rd—4th week 


Erythrocytes and 


hemoglobin 2nd week 


sth week 


Platelets 3rd week sth week 








hypoplasia of the bone marrow in doses of 
0.2 to 2.8 mg. per kilogram of body weight. 
All of these cases exhibited purpuric 
manifestations clinically and at post- 
mortem. A progressive and apparently 
cumulative hypoplasia was noted in these 
patients, proportional to the size of the 
total dose and to the rapidity with which 
courses were repeated. After multiple 
courses almost every case showed rather 
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extreme hypoplasia and almost complete 
aplasia. In these cases hemorrhages, edema 
and diffuse myxomatous changes were 
present. Our own preliminary studies of 
bone marrow tend to support these findings. 

A toxic psychosis lasting. three weeks 
after a single course of mustard HN2 was 


TABLE IV 


BONE MARROW EFFECTS AFTER HN2 


Bone Marrow 


"p Nama Depression Recovery 

Total nucleated cell 

count 1—3 weeks 3-4 weeks 
Blast forms I week 2 weeks 
Promyelocytes I week 2 weeks 
M yelocytes 1—2 weeks 3-4 weeks 
Metamyelocytes 1—2 weeks 3-4 weeks 
Polymorphonuclears 3 weeks sth week 
Erythroid series Ist week 3-6 weeks 


observed in one our patients with Hodgkin’s 
disease. This case will be reported in detail 
elsewhere. As far as we know, this is the 
only such incident reported after the use of 
the methyl bis compound. However, 
Burchenal! has found another congoner, 
SK 137, to cause this complication. The 
use of SK 137 was discontinued because 
occasional transient toxic psychoses of 
twelve to seventy-two hours’ duration were 
noted.” 

Testicular atrophy induced by nitrogen 
mustard was reported by Spitz in a paper 
published in September, 1948, soon after 
the completion of our research study. In 
27 out of 30 males, sixteen to sixty years of 
age, there was observed complete absence 
of spermatocytes and spermatids with 
atrophy of the tubules from which recovery 
seldom occurred. Only 3 out of 30, or Io per 
cent, showed active spermatogenesis after 
nitrogen mustard therapy. In a control 
group of 30 lymphomas and leukemias 
treated by methods other than with nitrogen 
mustard 16 (§7 per cent) revealed testicular 
atrophy. It would appear to be of interest 
to undertake a testicular study of our 
surviving cases employing aspiration biopsy, 
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surgical biopsy or ejaculation for evidence 
of testicular damage. We intend to review 
critically the postmortem testicular findings 
in our deceased patients and in controls, 
to be reported elsewhere. 


RESULTS 


Hodgkin's Disease. It was in Hodgkin’s 
disease—radioresistant, advanced, general- 
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objective response was gauged by regression 
of peripheral and mediastinal lymph nodes 
((Fig. 1); disappearance of pericardial and 
pleural effusions (Fig. 2); regression of 
pulmonary infiltration and atelectasis (Fig. 
3); reduction in hepatosplenomegaly and 
relief from compression of the superior 
vena cava (Case 1). As a rule, regression of 
positive roentgen findings paralleled symp- 





Fic. 1. Case 1. Hodgkin’s disease. 4, massive enlargement of mediastinal and hilar lymph nodes in a veteran, 
aged twenty-seven, associated with superior vena cava compression, fever, marked weakness, too ill for 
transport to Radiotherapy Department. B, After nitrogen mustard therapy, there is considerable regres- 
sion in hilar and mediastinal lymph nodes associated with excellent clinical response lasting four months. 


ized, with severe constitutional symptoms 
—that HN2 was found to be most useful. 
It will be noted in Table 11 that 85 per cent 
of such cases were materially benefited 
after a single course of nitrogen mustard 
therapy and their remission lasted from one 
to sixteen weeks, averaging seven weeks. 
Table 11 can hardly portray the dramatic 
clinical improvement in some patients, 
grateful for a respite, however brief and 
fleeting, from extreme discomfort. 

A favorable subjective response was meas- 
ured by relief from fever, night sweats, loss 
of appetite, weakness, weight loss, pruritus, 
cough, dyspnea and bone pain. A favorable 


tomatic improvement, but not always was 
this so. Indeed, occasionally, it was most 
surprising to discover roentgenographic 
evidence of progression of disease even 
thóugh the patient appeared to enjoy a 
period of complete relief from symptoms. 
As the number of courses of treatment was 
increased there was a diminishing response 
to nitrogen mustard therapy, until ulti- 
mately, there was evidence of "nitrogen 
mustard resistance." 

Of the 13 cases considered suitable for a 
second course, 61 per cent responded favor- 
ably, compared with 85 per cent remissions 
following the first course (Table 11). 
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Fic. 2. Case 11. Hodgkin's disease. 4, December 16, 1947. Pericardial and bilateral pleural effusions. White 
male veteran, aged twenty-four, radioresistant. Associated with high fever, marked dyspnea, edema of 
lower extremities, splenomegaly. B, February 11, 1948. Regression of effusions thirty-five days after HN2 
therapy with complete relief of constitutional symptoms and dyspnea and regression of edema and spleno- 
megaly. 


A limited clinical study of this kind does number of cases of each disease entity. It is 
not lend itself easily to statistical analysis; our clinical impression that the majority of 
especially is this so because of the small the treated Hodgkin's disease patients, 





Fic. 3. Case m1. Hodgkin's disease. 4, March 12, 1947. Left basal infiltrate, pleural effusion and segmental 
atelectasis in white male veteran, aged twenty-five, with Hodgkia's disease of four and a half years' dura- 
tion, now radioresistant, and generalized with severe constitutional symptoms, hepatosplenomegaly and 
involvement of retroperitoneal nodes. B, March 27, 1947. Complete regression of pulmonary involvement 
ten days after completion of nitrogen mustard therapy, associated with disappearance of constitutional 
symptoms. Remission of four weeks. 
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otherwise hopeless, enjoyed a relatively 
brief, but comfortable prolongation of life 
measured in weeks or months. 
Lymphosarcoma. Of the 6 cases of lympho- 
sarcoma, 2 had a favorable remission last- 
ing I9 days and 145 days respectively—no 
benefit resulted in the I case of giant 
follicular lymphadenopathy. Of the 4 
reticulum cell sarcomas, 2 benefited for 
intervals of seven and eighty-two days 
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results in a larger series of cases. In the 
acute leukemias, all investigators agree, 
the same discouraging results are obtained 
from HN2 therapy as from other agents. 
To this group we add our single case. 
Mycosis Fungoides. One of the 2 cases of 
mycosis fungoides responded briefly with 
moderate regression of lesions and relief 
from intractable, generalized pruritus. This 
patient enjoyed a remission of three weeks 





Fic. 4. Case 1v. Reticulum cell sarcoma. 4, fungating tumor in right axilla, previously resected and heavily 
irradiated, now radioresistant. Associated with generalized malignant disease. B, regression of tumor 
thirty days following HN2 therapy. This remission lasted eighty-two days and was associated with general 


improvement in clinical status. 


respectively. One of these patients (Fig. 4) 
had a large foul pendulous mass in the right 
axilla resistant to radiotherapy. After a 
single course of HN2 this lesion regressed 
and the patient was generally improved, 
for a period of nearly twelve weeks. 

Leukemia. Of the 6 cases of chronic 
leukemia, 2 improved for intervals of less 
than one week. These brief remissions were 
accompanied by a drop in leukocyte count 
with reduction in lymph node enlargement 
and regression of splenomegaly. These cases 
were far advanced and generally radio- 
resistant. 

Others*? have reported somewhat better 


after which his condition became rapidly 
retrogressive. 

Miscellaneous Malignancies. There were 
18 cases of miscellaneous malignant tumors 


— far advanced and inoperable (Table 1). 


None derived any appreciable benefit from 
HN2 therapy and may be dropped from 
further consideration. It is important to 
note that no evidence of histopathological 


change has been found in epithelial cancers 


following nitrogen mustard therapy, regard- 
less of dosage." 

Bronchogenic Carcinoma. In the Radiation 
Clinic more than 6,000 cases of inoperable 
bronchogenic carcinoma have received pal- 
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liative deep roentgen therapy in the past 
fifteen years. We are convinced from this 
experience that judiciously administered 
radiation has much to offer these patients in 
terms of relief from pain, hemorrhage, 
intractable cough, dyspnea, and even clear- 
ing of atelectasis and obstructive pneumo- 
nitis. 

Since January, 1947, those cases of in- 
operable bronchogenic carcinoma which 
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or vena cava compression (Fig. 7). Results 
were equally good in anaplastic and in well 
differentiated lesions. Of 7 cases with severe 
compression of the superior vena cava, 3 
responded favorably. In such cases we would 
prefer HN2 rather than radiation therapy 
in order to obtain a far more rapid response 
and to obviate the danger of sudden edema 
and mediastinal strangulation which may 
follow irradiation. Although no evidence of 





Fic. 5. Case v. Bronchogenic carcinoma. 77, April 9, 1947. Atelectasis right lower lobe in a veteran, aged 
forty, with metastatic deposits in both lung fields and in the mediastinal nodes, associated with marked 
dyspnea, pain, fever, chills, and anorexia. Too ill for transportation to Radiotherapy Department. B, 
May 19, 1947. After HN2 therapy, regression of atelectasis, right lower lobe, associated with remarkable 
clinical improvement, improvement in appetite, strength and relief from fever and dyspnea. However, 
note enlargement of metastatic parenchymal deposits. 


proved to be radioresistant, with advanced 
pulmonary infiltrations and compression 
of the superior vena cava, have received 
HN2 therapy. Of 16 cases so treated, 9 had 
a favorable remission lasting an average of 
twenty-seven days and sometimes as long 
as ten weeks. These patients were relieved of 
intractable cough, dyspnea and pain with 
concomitant improvement in appetite, 
weight and strength. There was roentgeno- 
logical evidence of regression of atelectasis 
(Fig. 5); disappearance of obstructive 
pneumonitis (Fig. 6), and relief from superi- 


histopathological changes have been found? 
in bronchogenic carcinoma treated with 
HN2, the clinical benefits are indeed 
gratifying. It is possible that these benefits 
may be the result of the influence of HN2 
on the tissue reaction around the broncho- 
genic tumor but not actually in it. 


SUMMARY AND CONCLUSIONS 


I. The determination of the role of 
nitrogen mustard (HN2) in the treatment 
of malignant disease is as yet in the investi- 
gative phase. Nevertheless, in these pre- 
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Fic. 6. Case vr. Bronchogenic carcinoma. 4, May 10, 1948. Obstructive pneumonitis, right upper lobe, with 
mediastinal and hilar lymphadenopathy in a veteran, aged forty-nine. Associated with superior vena cava 
compression and massive hepatosplenomegaly. Patient extremely ill and too weak for transportation to 
Radiotherapy Department. B, June 18, 1948. One month after nitrogen mustard therapy. Note clearing 
of obstructive pneumonitis, diminution in lymph node involvement, associated with striking clinical im- 
provement. 





FiG. 7. Case vir. Bronchogenic carcinoma. 724, infra-red photograph of fifty-five year old veteran with 
severe compression of superior vena cava by tumor mass. Note enormously dilated venous channels in 
chest wall. B, ten days after nitrogen mustard therapy infra-red photograph reveals regression of dilated 
venous channels, associated with striking symptomatic benefit, lasting one month. 
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liminary studies there has become apparent 
a pattern of behavior that merits presenta- 
tion and discussion. 

2. It is already clear that HN2 is not a 
cure for any malignant disease. Its effect is 
purely palliative and this effect may be 
principally observed in the malignant 
lymphomas. HN2 should not be employed 
in early localized Hodgkin's disease or 
lymphosarcoma. In these patients the best 
chance for survival is in rigorous local 
roentgen therapy. Hare, Mulry and Sorn- 
berger? have reported a five year survival of 
39 per cent in patients irradiated for early 
localized lymphoid tumors. 

3. It is our opinion that HN2 is not a 
substitute for roentgen irradiation in early 
generalized malignant lymphomas, when 
they remain responsive to roentgen therapy. 
Our control experience in the radiation 
treatment of more than seven hundred such 
cases supports this conclusion. Such patients 
may survive for several years after being 
treated with carefully planned, fractionated 
radiation therapy. Local roentgen therapy 
causes far less injury to the bone marrow 
than the systemic effect of nitrogen mus- 
tard. In addition, the testes may be quite 
adequately shielded during irradiation, 
while in nitrogen mustard therapy they are 
entirely vulnerable. Radioresistance is not 
encountered in these diseases until the 
malignant process is advanced. It is at this 
time that HN2 therapy is justified and 
of aid in the treatment. 

4. We do not support the suggestion that 
this drug be employed as maintenance 
therapy in malignant lymphomas, including 
the chronic leukemias. The cumulative 
systemic intoxication thus induced leads 
to a hypoplastic or aplastic bone marrow 
and atrophy of the testes. The leukopenia, 
anemia and thrombocytopenia induced at 
an early stage in these diseases by nitrogen 
mustard may contraindicate the use of 
irradiation at a later period when the latter 
may be much needed. 

5. We believe that the therapeutic 
radiologist will find in HN2 an indispensable 
systemic adjunct in the treatment of 
advanced, generalized malignant lympho- 
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mas at intervals when irradiation becomes 
ineffective or unfeasible. Nitrogen mustard 
is of aid in the treatment of inoperable 
bronchogenic carcinoma. In other malignant 
disorders HN2 is apparently ineffective. 

It is to be earnestly hoped that in the 
near future other congoners of the nitrogen 
mustards will be found which will be much 
less toxic and far more effective. 


The authors wish to express their deep apprecia- 
tion for the unstinted cooperation of their colleagues 
in the Medical and Radiological Services. We are 
indeed grateful to Mrs. Marcia Taterka for her 
generous aid in preparing the manuscript. To the 
Medical Illustration Department we extend our 
thanks for the excellence of the photographic ma- 
terial. 


Veterans Administration Hospital 
130 West Kingsbridge Road 
Bronx 63, New York 
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DISCUSSION 


Dn. Traian Leucutia, Detroit, Mich. The 
subject so ably presented by Dr. Roswit is very 
timely, since various types of chemotherapy 
used either alone or as adjuncts to radiation 
therapy are receiving considerable attention to- 
day. As Dr. Roswit hinted, there is a tendency 
to indiscriminate use and, especially in a group 
of compounds as toxic as the nitrogen mustards, 
not infrequently a very perilous situation might 
arise. 

I was greatly impressed by the two late ef- 
fects mentioned by Dr. Roswit, the effects on 
the hematopoietic and on the generative sys- 
tems. It appears that the ordinary dosage in- 
jures the organs only temporarily, and that 
complete regeneration follows. Evidence is now 
accumulating, however, to the effect that the 
damage to the cells of the reproductive system, 
even with such a small dose as indicated here, 
may become permanent. 

Considering that the patients of the lymph- 
omatous group and especially those affected 
with Hodgkin’s disease are young, and since 
roentgen therapy with the now more or less 
standardized technique leads not infrequently 
to satisfactory results, great care must be exer- 
cised in selection of the cases for nitrogen mus- 
tard gas therapy. 

I thoroughly agree with Dr. Roswit that, for 
the time being, this treatment should be re- 
served only for the advanced cases and those 
unresponsive to other types of therapy. 

At Harper Hospital, a group of 68 cases were 
treated, mostly of the lymphomatous type, and 
bronchogenic carcinoma, and the results par- 
alleled those of Dr. Roswit in a very remarkable 
manner, so that one can say that at the present 
time, palliation is the most important part of 
the result. 

There is an almost indefinite variety of 
nitrogen mustards which may be prepared ex- 
hibiting different forms and degrees of selectiv- 
ity of action. It is possible that a better thera- 
peutic agent may eventually be discovered. 
Therefore, we are justified in continuing with 
the trial of such compounds. The work of Dr. 
Roswit represents a very notable contribution 
in this respect. 
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STUDIES ON RESPIRATORY MECHANICS 


By FRANCIS POLGAR, M.D.* 


NEW HAVEN, CONNECTICUT 


I. HORIZONTAL BIPARTITION OF THE 
THORACIC CAGE (THE 
"THORACIC WAIST”) 


Te basic phenomenon of the mechan- 
ics of breathing is the expansion of the 
rib cage in the three dimensions of the space. 
Dilatation of the thoracic cavity is brought 
about by excentric movements of the ribs 
in all mammals; with regard to man’s 
erect posture it is usually called horizontal. 
Vertical increase in volume is caused, 
essentially, by the inspiratory descent of 
the diaphragm. In lower vertebrates with 
highly developed pulmonary breathing, 
as in birds, the diaphragm is nonexistent. 
The role the diaphragm plays in the en- 
largement of the thorax may justly be 
regarded as secondary or as an addition 
to costal expansion as stated by Keith. Thus 
the fundamental principle of chest expan- 
sion consists in the rib movements. Rota- 
tion of the ribs is based on some simple 
mechanical laws that are easily recognizable 
in certain lower vertebrates who do not 
possess pulmonary breathing, e.g. reptiles. 
This original form of the enlargement of 
the visceral cavity is maintained—as we 
shall see—during the whole course of 
phylegenetical evolution up to the highest 
mammals. 

Reviewing the literature, it becomes 
evident that the role of the muscular forces 
of thoracic dilatation in man is a very 
controversial problem. The action of the 
intercostales on the ribs has been disputed 
since Galen's time (the diversity of opinions 
have been enumerated in a paper by Polgar 
and Lendvai). Authors disagree concerning 
the action of the diaphragm, particularly 
on the ribs, the action of the levatores 
costarum, also whether the scaleni partici- 
pate in the expansion of the therax during 
quiet ordinary breathing. To approach 

* From the Home for Intellectual Refugees, Geneva-Frontenex, 
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these problems thorough study of the rib 
movements is an essential preliminary. 
This is attempted in the treatise which 
follows by two methods of investigation, 
viz. roentgenological observations and com- 
parative anatomical studies. 

The usual frontal roentgenogram of the 
chest very often displays a peculiar de- 
formity of the osseous parts. It is most 
conspicuous in cases of augmented thoracic 
volume and consists in a bilateral, more or 
less shallow impression of the lateral chest 
wall. The greatest depth of this furrow 
(or sulcus) is found, as a rule, at the level 
of the sixth or seventh pair of ribs. The 
concavity appears as a constriction, like 
the waist of the body, and passes gradually 
into the marked outward convexity of the 
osteothorax. Its freqency increases with 
increasing age; and its greatest depth, 
reaching as far as about 2 cm., can be 
observed in old people suffering from chronic 
emphysema (Fig. 1). Smaller degrees of this 
furrow can be seen in numerous cases of 
increased thoracic volume (Fig. 2), and the 
deformity represents a valuable diagnostic 
sign of emphysema (not mentioned, how- 
ever, in textbooks as far as I know). 

Differences in the courses of upper and 
lower ribs in emphysema have been noted 
by Loeschke. He found the ventral parts 
of the sx upper ribs of the emphysematic 
mostly bent upward and fixed in an 
“Inspiratory” position, whereas the anterior 
parts of the seventh, eighth, ninth and 
tenth ribs were distinctly bent downward 
and occupied an “expiratory” position. 
He found this difference in the normal as 
well. To comprehend, however, the differ- 
ences between the structure of the upper 
and lower halves of the rib cage as well as 
the significance of these differences with 
regard to respiratory mechanics, we have 
first to point out some structural peculiari- 
ties of the entire thoracic cage. 

The impression of the lateral chest wall 
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Fic. 1. A case of severe emphysema in a female, aged 
sixty-one. The thoracic volume is increased, the 
diaphragm low and stretched out; the lung fields 
are extraradiolucent. Note the deep lateral impres- 
sion of the chest wall in the middle of the rib-cage 

- ac »» id TT c 
causing a "double-balloon"' form of the thorax. 


is a common roentgen finding in cases of 
increased thoracic volume. Inspection of 
the normal osteothorax, however, shows 





Fic. 2. “Thoracic waist” of moderate depth in a case 
of chronic alveolar emphysema. The volume of the 
superior hemithorax is particularly incre@séd. (Se- 
quelae of pneumopleurisy can be seen in" the right 
lower lung field.) 
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that the constriction of the cavity at a 
fixed level is no accidentally arising patho- 
logical deformity, but a constant—though 
less conspicuous—feature of the, normal 
skeleton (Fig. 3). It is a boundary between 
two differently expanding parts of the chest 
and at the same time the metameric seg- 
ment where the periodical—or respiratory 
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Fic. 3. Dorsal view of the normal rib-cage. The ar- 
row indicates the lateral thoracic furrow. The 
necks of the ribs are hidden from view by the 
transverse processes in the upper hemithorax, they 
elevate above the transverse processes in the lower 
chest half. Note the gradual shortening of the 
transverse processes from above to below. (From 


Toldt.) 


—as well as the permanent—or emphyse- 
matic—horizontal augmentation of the 
chest volume is the least. Therefore, 1t will 
be called in the following thoracic waist or 
lateral thoracic furrow (sulcus thoracis 
lateralis). # 

Concerning the attachments of the ribs 
to other bony elements, the structural 
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difference between upper and lower ribs is 
shown in front by the presence of the five 
false ribs 8-12. Because the eighth, ninth 
and tenth ribs have their cartilages attached 
to the cartilage of the rib above, their 
anterior ends can readily move away from 
the midline in a mere lateral direction 
(without any elevation of the rib). This 
kind of horizontal thoracic enlargement 
has been termed flank respiration; it is 
predominant in quadrupeds, but easily 
demonstrable in special circumstances also 
in the human (see below). 

From a mechanical point of view more 
important structural differences between 
upper and lower halves of the chest can be 
found on the dorsal aspect of the osteo- 
thorax (Fig. 3). Most conspicuously the 
horizontal situation of the rib necks and 
their congruency to the level of the trans- 
verse processes changes as we proceed from 
above downwards”: (a) ribs and transverse 
processes are situated at the same level in 
the six upper segments; the rib neck is 
thus hidden behind the process in the 
dorsal view, (b) the neck of the seventh 
rib peeps a little above the process, and 
(c) in the next five segments each rib 
appears in its full breadth above the trans- 
verse process. 

Corresponding to the upward shift of the 
ribs the vertebral and costal facets of the 
costotransverse articulations become dis- 
placed: they migrate respectively from the 
anterior surface of the transverse processes 
upon their superior (cranial) wall and from 
the dorsal surface of the ribs upon their 
inferior (caudal) margin (Fig. 5, 6 and 8). 
Transverse processes of the upper six 
vertebrae are flattened anteroposteriorly, 
those of the lower six are gradually shorten- 
ing prisms. Whereas in the upper six joints 
the articular space runs approximately 
in the frontal plane, that of the lower 
ribs runs approximately horizontally (with 
some sloping forwards and sideways. Fig. 
4-8). The incongruency of rib necks and 


* Some minute details of the following analysis are much more 
easily comprehensible with the concurrent inspection of the 
skeleton. 
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transverse processes as well as the dis- 
placement of the costotransverse joints 
corresponds to the cephalocaudally pro- 
gressive declinationof the transverse proces- 
ses (Fig. 4 and 5). In the upper vertebrae 
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Fic. 4. Articular facets of the thoracic transverse 
prccesses from the third to the tenth (outlined in 
india ink). The superior facets are distinctly ex- 
cavated and directed anterolaterally. The lower 
facets decrease in size, flatten and migrate upon 
the anterosuperior wall of the prismatic transverse 
process. The interval between two subsequent 
transverse processes increases cephalocaudally. 


the right and left processes form an obtuse 
angle opening superiorly. Figures 3 and 5 
show that this angle straightens to 180? in 
the sixth or seventh vertebra and changes 
to an angle opening inferiorly in the eighth, 
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ninth and tenth (eleventh and twelfth 
being rudimentary). Owing to the caudal 
declination of the transverse processes the 
distance between two subsequent processes 
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Fic. 5. Roentgenogram of a human skeleton. Left 
costotransverse articular surfaces coated with con- 
trast substance. Concavoconvex joints in the up- 
per, small parallel gliding surfaces in the lower 
hemithorax. Note shortening and progressive de- 
cline of transverse processes and gradual approach 
of costotransverse joints to the spine from above to 
below. 


gradually increases from top to bottom. 
In the lower chest half there results a free 
interval in which the rib neck can glide 
backward on the plane articular facet of 
the transverse process. This movement is 
characteristic only of the respiratory shift 
of the ribs 7-11, and will be demonstrated 
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below; it secures transverse enlargement of 
the lower hemithorax bv means of flank 
respiration or, as it should be called, bv 
abduction of the lower ribs. It is a rotation 
around a vertical axis with a concurrent 
dorsal displacement or repulsion of the rib 
neck (Fig. ro and 17). 

Further differences between upper and 
lower hemithorax concern the situation 
and form of the costotransverse articula- 
tions. Examination in detail shows the 
following changes when proceeding from 
above downwards: 

(1) Costotransverse articulations gradu- 
ally approach the midline (Fig. 3-5). This 
is due to three causes: (a) the length of the 
transverse process diminishes cephalocau- 
dally (Fig. 3) so as to become but small 
tubercles in Dır and D12 (so-called trans- 
verse tubercle); (b) the long axis of the 
process runs almost frontally in the upper 
vertebrae, but declines backward more and 
more in the lower vertebrae. Owing to this, 
the tip of the process comes nearer to the 
median line. The first pair of processes form 
an anteriorly open angle of 140° and the 
tenth pair are almost parallel to each 
other; (c) the articular facet shifts a little 
toward the vertebral pedicles on the surface 
of the lower processes. 

Mechanically these differences signify 
that the nearer the costotransverse joint 
to the pivot of the rib movement, i.e. to the 
costovertebral articulation, the less its 
limitative and breaking action on the 
rotation of the rib head. Accordingly, this 
fact that the costotransverse joints come 
progressively closer to the midline from 
above downwards plays an important part 
in the more ample lateral movement 
(abduction) of the lower ribs. 

(2) As to the form of the costotransverse 
joints, their facets gradually decrease in 
size. They occupy the whole breadth of the 
ventral surface of the six upper processes, 
but decrease so much that the size of the 
tenth is less than half of any of the six 
superior ones (Fig. 4). The articular facet 
is nondeveloped in the eleventh, twelfth, 
sometimes in the tenth and exceptionally 
in the ninth vertebrae (as shown below). 
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Concurrently therewith, the depression of 
the vertebral facet disappears. These joints 
of the upper six vertebrae are concavo- 
convex, i.e. the rib carries a roundish head 
and the transverse process an excavated 
fovea (Fig. 4-6). The transverse processes 
of the seventh, eighth, ninth and tenth 
vertebrae, however, do not possess anv 
fovea; these joints are built of flattened, 
plane and parallel gliding surfaces, like the 
intervertebral articulations. These changes, 
in accordance with the shift of the joint 
from the anterior surface of the process 
upon its cranial surface, provide for re- 
pulsion by making possible the small but 
distinct backward inspiratory movement 
of the neck of the ribs 7-11. The character- 
istic diminution and change of the costo- 
vertebral joint from a condyloid joint to an 
arthrodia (gliding Joint) is best seen in the 
roentgenogram (Fig. 6). 

Based upon the enumerated constructive 
differences, the rib cage is to be divided 
into an upper and lower half characterized 
by the following: 


[nferior 
hemithorax 


Superior 
hemithorax 


The transverse process 


Long and flat Short and prismatic 


Longer axis frontal Nearly sagittal 


Level in horizontal con- 
gruency w ith the rib neck 


Shifting beneath the rib 
neck 


Angle 180^ or opening 
downwards 


Angle of right and left 
processes opening up- 
wards 


The costotranscerse joints 


Decreasing to half the 
size 


As large as the whole 
breadth of the transverse 
process 


Facets are flat parallel 
gliding surfaces 


Composed of spheroid 
head and excavated fo- 
vea 
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On the distal end of the 
process 


Articular cavity approxi- 
mately in the frontal 
plane 


Nearer to the vertebral 
pedicles 


Articular cleft approxi- 
mately in the horizontal 
plane 
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This horizontal bipartition of the human 
osteothorax is of the utmost significance as 
to the mechanism of the rib movements. 
|t is, therefore, a division not only from an 
anatomical but also from a functional point 





Fic. 6. Roentgenogram of the thoracic spine of a 
healthy male. Concavoconvex, ginglymoid costo- 
transverse Joints, indicated by black arrows, in the 
upper hemithorax. Slit-like articular spaces with 
parallel gliding facets, indicated by white arrows, 
in the inferior hemithorax. 


of view and marked on the chest contours 
by the lateral thoracic furrow. 

As far as I could find out, Aschoff is the 
only author who makes mention of the 
typical impression of the side walls of the 
chest at its medium height. Quoting the 
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findings of Loeschke, he considers the 
different course of the upper and lower 
ribs as an expression of the inspiratory 
elevation of the cranial part of the thorax 
and the enlargement of the caudal part 
respectively. Apart from this, he points 
out the fact that the intercostal spaces are 
always the narrowest near the sixth or 
seventh rib and enlarge from here up- and 
downwards. “‘Gleichzeitig besteht hier eine 
deutliche Abflachung der seitlichen Brust- 
wand.” (At the same time there exists here 
a marked flattening of the lateral chest 


wall.) 


II. PHYLOGENESIS OF THE RIB 
JUNCTIONS 
Comparative morphology is the essential science, 


not to say the only road to the knowledge of life.— 
Gegenbaur 


To comprehend the intricate mechanism 
of the rib movements in man one has to 
start from the simple anatomical conditions 
as present in some lower vertebrates. 

The ribs are ventral excrescences of the 
vertebrae; their primary mechanical func- 
tion consists in carrying the weight of the 
common body cavity, the celom. In most 
species of vertebrates they are fastened to 
the vertebraeat two points, thelateral called 
diapophysis and the medial parapophysis. 
This original or fwo-headed attachment 
regresses, however, in some forms, and the 
rib becomes attached to the vertebra at one 
point only, a so-called oze-Aeaded rib. The 
heavier the weight of the celom and the 
greater the requirements to the firmness of 
the rib junctions the more obligatory the 
two-headed attachment of the rib. Thus we 
find two-headed ribs first and foremost on 
theupper vertebrae near the skull, where the 
ribs have to serve as firm bases for the 
action of the upper limbs and for their 
musculature. Proceeding caudally, the at- 
tachments become less strong, and one- 
headed junctions may appear, as in the 
eleventh and twelfth ribs of man. This 
difference in strength of connection of 
upper and lower ribs to the vertebral 
column is of great importance for the 


Francis Polgar 


Mav, 1949 


understanding of the breathing movement; 
as we shall see, it is one of the essential 
causes of the difference between the respir- 
atory movement of the upper and lower 
hemithorax. 

Originally both costovertebral joints 
were placed on the transverse process. In 
the course of phylogenesis the medial 
articular facet, the parapophysis, migrated 
either to the vertebral body (e.g. snakes 
or first, eleventh and twelfth human ribs) 
or, separated into two parts, to the adjacent 
margins of two subsequent vertebrae as an 
“intervertebral parapophysis." This latter 
way of migration explains the mobile inter- 
vertebral attachment of the rib head op- 
posite the intervertebral disc in most mam- 
mals. The tubercle of the rib, at the same 
time, maintained its contact with the 
transverse process. 

The thoracic ribs remain two-headed in 
vertebrates whose ribs are constantly 
compelled to bear the weight of the celom 
(birds, quadrupeds, etc.). Owing to the 
excessive weight of its far protruding and 
erectly carried thorax, the strongest fasten- 
ing of the rib to the spine is to be found 
in the gorilla. Four points of rib attachment 
are present in this animal (Fig. 13-14): 
the head joins two subsequent vertebral 
bodies and the costal tubercle—possessing 
two separated articular facets—two ad- 
Jacent transverse processes. 

Contrary to this, two-headed junctions 
become superfluous and disappear, as 
pointed out by Ihle, when either the trunk 
lies on the ground (e.g. snakes) or water sup- 
ports the body weight (e.g. Ichthyosauria, 
Cetacea). There remain one-headed ribs 
acquiring thus a far greater mobility. Two 
different possibilities arise in this way: 
the ribs may be used either for locomotion 
as in snakes (see below) or for an excessively 
large dilatation of the thorax (by means of 
simple abduction) in order to inhale extraor- 
dinary large quantities of air as in Cetacea. 
This regression of two-headed rib junctions 
takes place in two different ways. 

In the first way the capitulum fuses with 
the tuberculum, and the rib becomes 
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attached solely to the diapophysis. This 
occurs in Cetacea, in snakes, and sometimes 
also in the human skeleton, where most 
accessory lumbar ribs do not join the 
vertebral bodv and articulate merelv with 
the tip of the transverse process. 

The second way consists in the regression 
of the costotransverse articulation and the 
junction of the rib solely with the parapo- 
physis. This kind of one-headedness is to 
be found in the lowest mammals (Fig. 16) 
and in the regressed eleventh and twelfth 
ribs of man. One-headed attachment of the 
tenth rib represents a frequent variation 
of the human spine (not mentioned in 
anatomical textbooks). In statistical evalu- 
ation of 210 roentgenograms of this region 
| found one-sided nondevelopment of the 
tenth costotransverse joint in 17 cases 
(8.5 per cent) and double-sided absence in 
61 cases (30 per cent; see Fig. 7). Moreover, 
one-sided absence of the ninth joint was 
found in 3 cases (1.5 per cent; Fig. 8). 
Regressive one-headedness starts in the 





Fic. 7. Bilateral nondevelopment of the tenth costo- 
transverse articulations; one-headed tenth ribs. 
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Fic. 8. 


Bilateral nondevelopment of the tenth and 
unilateral absence of the ninth costotransverse 
joints (black arrows). Note the flat gliding surfaces 
of the costotransverse articular facets (white ar- 
rows). 


caudal parts of the thoracic cage and 
proceeds cranialward. The function of the 
transverse processes as supports and but- 
tresses of the ribs acts in parallel with this 
change; it is characteristic of the human 
skeleton that the transverse processes of the 
lowest thoracic vertebrae are much shorter 
than those of the upper or reduced even to 
small transverse tubercles (Fig. 3). All these 
regressive changes, in addition to the above 
mentioned decrease in size and the medial 
shift of the costotransverse joints, provide 
for a greater mobility of the lower ribs and 
enable them to bring about horizontal 
enlargement by means of rotation around 
the vertical axis (abduction). 

In the whole animal kingdom the move- 
ments of the ribs are governed by the 
costovertebral articulations; and the studv 
of the latter reveals a general principle 
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Fic. 9. Vertebral end of a rib and one vertebra of the boa constrictor (Python reticu- 
latus). The costovertebral articular facets show clearly the configuration of a sad- 


dle joint. (Specimen of the National Museum in Budapest. Courtesy of Baroness B. 


Fejérvary.) 


explaining the mechanism of respiratory 
rib excursions. Owing to the complicated 
structure of the human thorax and the 
secondary ventral declination of the ribs 
due to man’s erect posture, one has to cope 
with great difficulties in studying the 
breathing movements in man. Therefore 
our investigations have to start from more 
simple conditions as present in Reptilia. 
The rib junctions of snakes have served 
as a starting point in this study. 


The ribs of snakes are uniform, flattened 
cephalocaudally and curved only in one 
plane; they are “false” ribs, like the two 
lowest in man, and thus disconnected in 
front. Each pair of ribs forms an apparatus 
like the arms of a pincer or the arms of a 
compass. Costotransverse joints are non- 
existent, and the rib Joins the vertebra in a 
simple way. Figure 9 shows one vertebra 
and the vertebral part of a rib of the boa 
constrictor (Python reticulatus). As seen, 





Fic. 10. Diagram showing abduction of the ribs of a snake. Backward displacement (repulsion) of the costal 
manubria due to the contraction of the levatores. (Modified after Sibson.) 
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the costovertebral articulation of this 
animal is the best example of a saddle joint. 
The oval head belongs to the vertebral 
body and is divided into two demi-facets 
by means of a small bony crest. The glenoid 
cavity is placed on the rib head and shows 
a shallow depression separated likewise 
into two parts. The articular space forms 
an angle of 45? between the frontal and 
sagittal plane (Fig. 12). 

According to the general rule of saddle 
articulations the rib can move like a one- 
armed lever around two axes: 

(1) Abduction (Fig. 10) is brought about 
by the rotation of the articular end of the 
rib around a vertical axis, whereby the rib 
head glides along the longitudinal diameter 
of the articular surface. Consequently the 





Fic. 11. Elevation of the rib of a snake. The contrac- 
tion of the levator elevates the rib from the start- 
ing position into the curved position (indicated by 
dotted line). With the muscle relaxing the rib 
stretches itself (punctuated line) and thus pushes 
the vertebra forward. (Redrawn after Wiedemann, 


1932.) 


rib portions near the fulcrum shift backward 
approaching the spinous process. This shift 
is called repulsion ("Rückstoss") in the 
mechanics of rib excursions. 

(2) Elevation (Fig. 11) takes place when 
the rib rotates on a Aorizontal axis, the head 
gliding along the short diameter of the 
vertebral surface. 

It is easy to convey a clear idea of both 
components of this basic biaxial movement: 

Abduction separates right and left ribs 
from one another like the opening of a 
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pincer and dilates the body cavity per- 
pendicularly to the vertical axis of the body 
(Fig. 10). Since anterior connections of the 
ribs are nonexistent, the animal may thus 





Fic. 12. The axis of elevation of the rib of a snake 
(dotted line) connects the costovertebral joint with 
the point of the contralateral rib. 


devour a bit greater than the diameters of 
its trunk. The axis of this dilatation coin- 
cides with the short vertical diameter of the 
rib Joint, Le. with the long axis of the 
trunk. 

Elevation lifts the anterior ends of the 
pair of ribs cranialwards and may accom- 
plish thereby locomotive function: the snake 
"walks on its ribs” (Fig. 11). The rotatory 
axis coincides with the longer diameter of 
the articular surface and runs transversely 
(perpendicularly to the long axis of the 
body) and obliquely from the fulcrum 
toward the anterior end of the opposite 
rib (Fig. 12). 

Both abduction and elevation are 
brought about in the snake by the leva- 
tores costarum (Fig. 1o). Each of these 
muscles arises from the transverse tubercle 
of the vertebra above and running ob- 
liquely downwards and sideways is in- 
serted on the paravertebral part of the rib. 
The combination of both basic movements 
results in the "spinning" movement of the 
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FrG. 13. Ccstovertebral articulations of a Gorilla 
gorilla beringei. The pointed head of the rib is re- 
ceived in a deep wedge-shaped trough built by two 
subsequent vertebral bodies. Bipartition of the 
articular surface of the transverse process. 


rib, similar to the circumduction of the 
thumb. The carpometacarpal Joint of the 
thumb is the most perfect biaxial saddle 
joint of the human body, where circumduc- 
tion of the metacarpus by synchronous ro- 
tation around two axes is allowed, axial ro- 
tation, however, around an axis coinciding 
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with the long axis of the metacarpus, is 
prevented. 

In the lowest classes of mammals condi- 
tions are similar to the simple mechanism 
discussed above. The skeleton of oviparous 
Monotremata shows a transitory form. So 
the ribs of the spiny anteater (Echidna 
aculeata) join two vertebrae with an inter- 
vertebral parapophysis, like those of higher 
mammals (Fig. 16); yet, according to 
Owen, Bolk and confirmed by: my own in- 
vestigations, the ribs are one-headed, and 
costotransverse articulations are missing, 
except sometimes the first and second tho- 
racic segments. This 1s 1n accordance with 
the above mentioned rule that the upper 
ribs require a more firm attachment to the 
spine. In the class of Marsupialia I found— 
in a specimen of opossum (Notoryctes try- 
phlops)—thick transverse processes carry- 
ing large masses of levator muscles, but no 
costotransverse joints. 

Conditions in the higher classes of mam- 
mals are similar to those in man except that 
the bipartition of the rib head, this sign 
indicating the biaxial-condyloid construc- 
tion of the costovertebral joint, is more 
strongly marked. Two-headed rib attach- 





FrG. 14. (4) photograph and (B) roentgenogram 
of the vertebral end of a rib of the gorilla. The 
joint surface facing the vertebral body is com- 





posed of two demi-facets forming an approxi- 
mately right angle with each other. Note the 
sharp dividing crest on top of the rib head. 
Two articular facets on the costal tubercle. 


(C) Head of a human rib showing poor develop- 
ment of the interarticular crest (as compared to 
4 and B) but clear saddle-type of the costo- 


B vertebral articular surface. (From Gray.) 
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ments are firm and massive in some mam- 
mals whose spine has to carry a heavy 
weight. Costovertebral articulations of the 
rhinoceros enclose rib-heads almost as 
bulky as the head of the human humerus. 
The basic biaxial type of movements, how- 
ever, persists; it 1s revealed by the saddle 
construction with the dividing crest on the 
facet of the rib permitting circumduction 
but checking axial rotation. In some species 
the demi-facets of the rib head are sepa- 
rated by a shallow sulcus (e.g. deers). 

As an excellent comparative anatomical 
object of study the rib junctions of the 
gorilla may elucidate the mechanism of rib 
excursions. In the family of orthograde 
primates, man's next akin vields the best 
example to demonstrate the basic biaxial 
principle of rib movements, this kernel of 
respiratory mechanics. Owing to the heavy 
weight of the gorilla's: chest, as stated 
earlier, the major part of the rib attach- 
ments (DVI-DXIII) are very firm (Fig. 13 
and 14): (a) The rib head is rostrally 
pointed and fitted into a deep wedge- 
shaped joint cavity distributed upon a pair 
of vertebral bodies. (7) The costal tubercles 
of the lower eight ribs possess fwo articular 
facets situated on the upper and lower mar- 
gins; they articulate with the upper and the 
corresponding transverse processes respec- 
tively. The articular surfaces of the trans- 
verse processes are placed accordingly; the 
upper facet is inclined upward and the 
lower downward. 

The bipartition of the rib head is much 
more definitely marked than that of the 
human rib head (Fig. 14). The articular 
surface is composed of two inclined demi- 
facets forming an approximately right 
angle with each other and separated by a 
thick and prominent crest. The saddle-like 
construction of the costovertebral joint is 
thus clear. The horizontal movement of the 
rib head in the trough-like excavation of 
the vertebrae, directed in the course of the 
crest, is self-evident and easily practicable. 
Such a medial shift of 1-2 mm. length (Fig. 
15) removes the lateral convexity of the rib 
as far as 10-20 mm. from the midline and 
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Fic. 1g. Biphasic roentgenogram showing experi- 
mental abduction of a rib of the gorilla. Minimal 
horizontal shift of the head towards the vertebral 
body produces extensive transverse widening of 
the thoracic cavity. 


enlarges the thoracic cavity horizontally by 
means of abduction. It differs from the ab- 
duction of the ribs of the snake or from that 
of the 7-11 human ribs, inasmuch as repul- 
sion Is checked by the firm attachments of 
the costal tubercle to two transverse process- 
es. Despite this, abduction by rotation 
around a vertical axis is clearly recogniza- 
ble. Elevation, on the other hand, can be 
readily performed and is promoted by the 
costotransverse gliding surfaces. Axial ro- 
tation (around the so-called “neck axis") 
is impracticable and checked by the sharp 
crest of the rib head. 

In the course of these comparative ana- 
tomical studies a further important ob- 
servation could be made. In a specimen of 
Echidna l found the following atavistic 
variation of the skeleton (Fig. 16): 

In the right hemithorax there are ten ribs 
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Fic. 16. (4) photograph and (B) roentgenogram of the dorsal rib wall of an Echidna aculeata. Most of the 
right-sided ribs show intercostal joints or synostoses at a downward increasing distance from the vertebral 
column. Residuals of the articular clefts are still visible (no fractures!). Compare this arrangement with 
the situation of the costal angles in man as seen in Figure 3. One-headed ribs. 


(first, second and from the sixth to the 
thirteenth; the first two, however, not seen 
on the photograph) the dorsal segments of 
which are composed of two parts articulat- 
ing with each other. These junctions are 
placed in an oblique line which gradually 
removes from the spine, analogously to the 
placement of the costal angles in man. They 
are imperfect joints step by step changing 
into synchondroses and synostoses. From 
the point of view of respiratory mechanics 
this transitorv form, placed in the animal 
kingdom at the borderline between birds 
and mammals, permits a very interesting 
glance into Nature's laboratory. It yields 
valuable information as to the forces of re- 


spiratory rib movements for the following 
reason: 

Ribs of lower vertebrates are mostly tri- 
or bipartite. In reptiles the vertebrocostal, 
intercostal and sternocostal portions are dis- 
tinguished; birds possess a shorter verte- 
bral and a longer sternal rib connected by a 
true joint with each other. Similar segmen- 
tation has been found also in some mam- 
mals, and the costal cartilage of man is re- 
garded as analogous to the sternal rib. It 
follows from this that the above described 
specimen represents a hemilateral regres- 
sion of the rib cage to more primitive condi- 
tions with separated vertebrocostal rib seg- 
ments. Zoology teaches that the motive 
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power of the vertebrocostal segments as 
well as of the avian vertebral rib is the 
levator costae. The paravertebral part of 
the mammalian rib is analogous to this 
dorsal segment (as shown by the above ob- 
servation); it reaches as far as the costal 
angle, where the rib turns forward. This por- 
tion is rough and tuberous and serves as a 
base of insertion for the levatores which 
hold and rotate the rib by this grip like a 
sword. This mechanism becomes evident 
when studying the pincer-like movement 
of the pair of ribs of the snake (Fig. 10). 
The contrast between the smooth axillary 
and the rough paravertebral portions of 
human ribs is still more conspicuous: it 
justifies the distinction of the part reaching 
as far as the costal angle as an anatomically 
and functionally separated segment of the 
rib and hence named costal manubrium. We 
may conclude therefore that the compara- 
tive morphological study of the above de- 
scribed mixed creature indicates how Na- 
ture used and transformed the forces pres- 
ent in lower vertebrates when passing to 
the changed and specialized respiratory ap- 
paratus of the mammal. 


III. THE DILATATION OF THE HUMAN 
RIB CAGE 


Taking as a basis the anatomical and 
functional horizontal bipartition of the hu- 
man thorax as well as the results of the 
phylogenetic study of rib excursions, we 
may obtain a deeper insight into the respir- 
atory dynamics of man. 

Vertical increase of the chest volume is 
brought about essentially by the move- 
ments of the diaphragm (discussed in a 
previous paper of the writer). Horizontal 
increase results from the following com- 
ponents: 

(1) Widening or lateral enlargement (2 
in Fig. 17) takes place as a result of the ab- 
duction (side-thrust, '"'Seitenstoss" after 
Felix) of the ribs. 

(2) Deepening or sagittal enlargement is 
due to the addition of the propelling of the 
breastbone (propulsion, a in Fig. 17) and 
the dorsal displacement (repulsion, c) of the 
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costal manubria. Propulsion or forward 
thrust ("Vorstoss") is a secondary move- 
ment caused by the elevation of the ribs, 
whereas repulsion is a direct effect of ex- 
tramural muscle forces. 

Widening cannot be examined in the 
living by roentgen projection from above 
(to wit, axially, as in Fig. 10 and 15). 
Further difficulties arise by the obliquity of 
the ribs in adults which produces intricate 


c 


Fic. 17. Diagram illustrating horizontal dilatation of 
the chest. @=forward-thrust or propulsion; 2 
=side-thrust or abduction; c = back-thrust or re- 
pulsion. 


superimposition of shadows in the frontal 
roentgenogram. Therefore thoracic dilata- 
tion of the newborn should be chosen as a 
starting point, for the ribs run there almost 
as horizontally as in reptiles. 

Figure 18 shows the inspiratory widening 
of a newborn's chest in the frontal view. 
The difference between the changes in 
form of the superior and inferior hemi- 
thorax 1s evident. The upper ribs become 
distinctly elevated on inspiration, whereas 
the horizontal lower pairs of ribs are wid- 
ened transversely without any elevation. 
The side parts of the sixth, seventh and 
eighth ribs deviate from the midsagittal 
plane while abducted; so the dorsohori- 
zontal rib segments elongate and the trans- 
verse thoracic diameter increases. Inspira- 
tory enlargement of the intercostal spaces 
is unequal and fan-like and the greatest in 
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Fic. 18, 4, B, C. Inspiratory dilatation of the thorax of a newborn as seen in the frontal rcentgenogram. 
(.4) expiration, (B) inspiration, (C) contour diagram of the expansion of the rib cage. Note bulging of the 
side walls on inspiration and fan-like enlargement of the intercostal spaces. (4 and B from Caffey.) 


the axillar parts. Side-to-side dilatation of 
the superior hemithorax appears appar- 
ently because each of the wider inferior 
pairs of ribs shifts upward in plane of the 
rib above. 

The degree of abduction of the inferior 
ribs is unequal and the greatest in the 
eighth, ninth and tenth. Widening of the 
side-parts of the intercostal spaces and 
bulging of the chest wall are the conse- 
quences of this inequality. The latter can 
be shown by drawing the outlines of the 
chest in both respiratory phases as seen in 
Figure 18C. Increase in convexity of the 
chest wall becomes thus evident. This 
balloon-like inflation can easily be confirmed 
by simple palpation of the lower hemi- 
thorax. Approximate planimetric illustra- 
tion of this stereometric phenomenon is 
given by Figure 19, showing the bulge of 
the chest wall and the enlargement of the 


costal spaces as a result of various degrees 
of rib abduction. 

The yield of the costal cartilages to the 
lateral pull of abduction is proved by the 
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Fic. 19. Diagrammatic explanation of the bulging of 
the lateral chest wall and of the enlargement of the 
intercostal spaces caused by the abduction of the 
ribs in different degrees. 
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inspiratory widening of the subcostal angle 
as visible in the newborn. The greater 
length of these cartilages in the lower hemi- 
thorax and the straightening of their angles 
on inspiration equally promote abduction 
in the adult. Both phenomena yield further 
evidence of the fact that the lower hemi- 
thorax is specially constructed, in its en- 
tirety, in favor of lateral enlargement by 
means of rotation of the ribs around their 
vertical axes. Flank respiration, brought 
about in this way and predominant in 
quadrupeds, may be observed in its proper 
original form—apart from the breathing 
motion of the newborn—when examining 
the rib excursions of man placed “‘on all 
fours" or in the prone position. Side- 
thrust manifests itself in these positions 
and makes evident that lateral enlarge- 
ment of the chest may occur without any 
elevation of the ribs. This is a significant 
observation disproving the orthodox theory 
of the “neck axis" of rib excursions. 

Further evidence of the pincer-like open- 
ing of the lower pairs of ribs has been given 
by Braune (1889). In the reported case of 
congenital nonunion of the breastbone he 
saw inspiratory enlargement of the inferior 
half of the fissure. 

When examining roentgenologically the 
widening of the chest of adults, the disturb- 
ing superimposition of rib shadows can be 
avoided by directing the central ray ob- 
liquely from below upward, corresponding 
to the decline of the ribs. Figure 20 shows 
the enlargement of the thorax of a healthy 
adult during deep inspiration (abduction 
plus elevation of the ribs). Drawing the 
outlines of the ribs upon each other in both 
phases (Fig. 20C) frontal excursions can 
satisfactorily be analvzed. It is clear that 
sideward dilatation does not take place but 
seemingly in the upper hemithorax, where 
ascension of the pairs of ribs to the level of 
their narrower upper neighbors ; Is evident, 
without any or with a minimum of sideward 
shift. Distinct i inspiratory deepening of the 
thoracic waist is visible at the level of the 
sixth and seventh segments. Thus this re- 
gion is relatively “mute” as to the periodic 
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inspiratory as well as to the persistent 
emphysematous (Fig. 1 and 2) enlargement 
of the chest cavity. Inspiratory bulging of 
the thoracic wall (in the sense of the sche- 
matic drawing Fig. 19) accounts for the en- 
hanced convexity of the lower hemithorax 
on Inspiration; this is best seen in Figure 
20C when connecting the lateral contours of 
the ribs in both phases. Contrary to the 
usual assumption of a parallel shift of the 
ribs, it shows balloon-like inflation of the 
Hanks, which can be ascertained by palpa- 
tion as well. 

Deepening or dorsoventral expansion of 
the rib cage is in its major part no sepa- 
rate movement but a function of elevation. 
The inclined ribs of the adult approach the 
horizontal plane when elevated on inspira- 
tion, and so their anterior ends shift away 
from the spine drawing along the sternum. 

From a theoretical point of view the 
backward directed component of deepening 
(repulsion; c in Fig. 17) is of the utmost sig- 
nificance. Repulsion yields the definite 
proof of the rotation of the ribs on a vertical 
axis. It has been proved experimentally, in 
1881, by the exact measurations of Land- 
erer (quoted in detail by Felix). This author 
found, in artificial inspiration on cadavers, 
dorsal displacements of the ribs from the 
seventh to the eleventh amounting up to 
8 mm. In the living there is no difficulty to 
demonstrate this phenomenon. Palpatory 
examination of laterally recumbent adults 
proves the distinct backward inspiratory 
shift of the lower ribs of the side the subject 
lies upon. Since abduction is checked in the 
lateral position by the resistance of the sup- 
porting surface, expansion of the rib cage 
takes place (in the inferior hemithorax) by 
deepening (and not by “diaphragmatic 
breathing” as it is generally believed to be). 

Repulsion of the costal manubria con- 
tradicts sharply the theory which tries to 
reduce all components of rib excursions to 
rotation around the neck axis. Backward 
movement of dorsal rib segments cannot 
be brought about by the intercostales; it re- 
quires extramural forces (levatores). As a 
phenomenon incompatible with both the 
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theories of the neck axis (Bayle and Ham- 
berger) and that of the intercostales (Ham- 
berger, 1727), repulsion has been ignored 
by most workers. Felix states in his exten- 
sive treatise on respiratory mechanics 
(1928): “Reversal of the forward move- 
ment into back-thrust (Rückstoss) has not 
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Fic. 2c, 4, B, C. Inspiratory widening of the 
rib cage in a healthy man aged twenty-four. 
(4) anteroposterior expiratory roentgeno- 
gram taken in the supine position with the 
rays directed from below upwards. (B) the 
same in full inspiration. (C) contour dia- 
gram of 4 and B, inspiration solidly inked. 
The upper ribs are, essentially, elevated, 
widening being at a minimum or missing. 
The lower ribs are distinctly abducted. The 
two lowest pairs of ribs are elevated on in- 
spiration in the same way as the higher ones. 
Note inspiratory bulging of the chest con- 
tours and accentuation of the thoracic waist 
at the level of the sixth and seventh ribs, 
where displacement is the least. 


yet been clarified." * It must be emphasized, 
however, that repulsion is no indispensable 


* As pointed out by Cl. Bernard, J. Thomsen and others, one 
has always to keep a sharp eye on facts being repugnant to pre- 
vailing doctrines. History of science teaches that thorough exam- 
ination of such a factis the most frequent cause of new discoveries 
or new theories by which natural phenomena can be more satis- 
factorily understood. 
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prerequisite of abduction. Medial shiftof 
the rib head in its saddle-joint (Fig. 15) 
allows lateral enlargement in the human 
thorax just as in that of the gorilla; it re- 
sults from the biaxial construction of the 
costovertebral joint. Felix states: '"The 
capitulum can slightly glide forward to- 
ward the vertebral body.” 

Elevation of ribs on inspiration can like- 
wise be examined by double-phased roent- 
genograms taken in the lateral projection. 
Figure 21 shows the diagrammatic expla- 
nation of such an investigation. It is well 
seen that the deepening of the upper hemi- 
thorax considerably surpasses that of the 
lower one, elevation being the maximum at 
the level of the third and fourth ribs and de- 
creasing from here upwards and down- 
wards. This known fact accounts for the 
inspiratory decrease of the angle of Louis; 
it disproves at the same time the orthodox 
scheme of Hamberger which supposes par- 
allel shifts of the ribs rotating around the 
"neck axis." 

Elevation of the eleventh and twelfth 
ribs takes place in the same way as that 
of the others (Fig. 20C). One-headed tenth 
and ninth ribs are frequent variations, and 
it 1s obvious that all these regressed ribs 
cannot rotate upon a nonexistent neck 
axis, but only on a pivot lying in the costo- 
vertebral joint and around a horizontal 
axis directed from back to front. In absence 
of elevation there is no deepening either, as 
e.g. in the horizontal ribs of the newborn. 
Elevation (plus deepening) decreases and 
widening increases when the course of the 
oblique ribs approaches the horizontal 
plane. This occurs, as is known, in the 
supine position. Braus states (1921): ''Side- 
ward excursions of the ribs are smaller in 
the erect posture than in horizontal re- 
cumbency." This readily observable and 
measurable fact also refutes the neck axis 
theory which assumes compulsory move- 
ments of the ribs. This means that the ribs 
had to follow a course determined by the 
situation of the unique axis, like a door on 
its hinges; in this case changes in the course 
of excursions would be unimaginable. Con- 
trary to this, the theory of biaxial rib 
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movements agrees with all practical experi- 
ences. 

This new theory receives further confir- 
mation by the study of the prime motive 
power of the biaxial rib movement consist- 





Fic. 21. Diagram showing inspiratory deepening of 
the rib cage in a healthy man (same as in Fig. 20.) 
Deepening is much more marked in the superior 
hemithorax. The angle of Louis decreases on in- 
spiration. 


ing in the levator system. In the human the 
arrangement of these muscles is such that 
their thickness and length increases gradu- 
ally from above downward. Resolving the 
pulling force of the oblique muscle by the 
parallelogram of forces (Fig. 22) the verti- 
cal elevating and the horizontal abducting 
components can be distinguished. The 
length of the costal manubria, which afford 
attachments to the levatores, increases 
cephalocaudally (Fig. 3 and 22). This is due 
partly to the progressive sideward shift of 
the costal angles, partly to the shortening 
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and backward declination of the transverse 
processes. It is clear that the horizontal 
power arm clongates absolutely as well as 
relatively when proceeding downwards. 
This segmental increase of the abducting 
component is in harmony with the above 
mentioned structural differences in the con- 
struction of the osteothorax, which favor 
abduction in the lower hemithorax. 
Elevation of the first pair of ribs requires 
special consideration, for it 1s governed 


Fic. 22. Diagrammatic explanation of the segmental 
changes of the human levator system. Absolute 
and relative increase of the horizontal-abducting 
force-component of the levator in the lower hemi- 
thorax. 
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otherwise than that of the lower ribs. The 
first costovertebral joint differs consider- 
ably from those from the second to the 
tenth: (a) the head of the first rib joins 
only one vertebral body; (b) it is spherical 
In shape and the dividing crest of the surface 
is missing; (c) the articular cavity is like- 
wise spherical and greater and deeper than 
that of the other costovertebral joints (Fig. 
23). Instead of a saddle-joint we find thus a 
typical ball-and-socket joint. I found this 
peculiar attachment present also in the 
skeleton of the great anthropoid apes 
(chimpanzee and gorilla; see Fig. 24). This 
apparatus aims at the fulfilment of particu- 
lar mechanical requirements. 

Elevation of the upper thoracic inlet 1s 
produced by an intrinsic force of its own, 

viz. the scalenus group, which supplies the 
most effective accessory force of inspira- 
tion. The scaleni are inserted on both top- 
most ribs far from the fulcrum and act 
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Fic. 23. The articular facet of the first thoracic 
vertebral body is a regular spherical section in man. 
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therefore on a very long power arm, i.e. 
with the best leverage. Elevation by the 
scaleni rotate the first pair of ribs around a 
horizontal axis which runs £razsversely (Fig. 
25), contrary to the sternovertebral eleva- 
tory axis of the levatores. This axis coin- 
cides fairly well with the course of the rib 
neck, and it is conceivable, therefore, that 
this coincidence induced several workers to 
regard the "neck axis" as the general gov- 
erning principle of the movements of a// 
ribs. 

The action of the scaleni enlarges the 
chest cavity upward and particularly for- 





Fic. 24. First, second and third thoracic vertebrae of 
a gorilla showing the relative size and concavity of 
the costovertebral facet pr.* 


* Figures 13, 14, 15, 16 and 24 were taken from specimens of 
the Musée Zoologique, Genéve. Courtesy of Professor P. Reveil- 
lot. 


ward by extensive propulsion. Their con- 
traction can readily be observed by palpa- 
tion and found as a rule in “upper thoracic 
breathing" (or “heaved breast"), in yawn- 
ing, emphysema, asthmatic attack and 
other cases of labored breathing. 
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CONCLUSIONS 


The above studies indicate that the basic 
biaxial rib movement, consisting of abduc- 
tion around a vertical and elevation around 
a horizontal axis, as present in primitive 


C2. 





Fic. 25. Diagram to illustrate the action of the 
scaleni which rotate and elevate the superior tho- 
racic opening on a transverse-horizontal axis. 


reptiles, determines similar respiratory rib 
excursions also in man. The different bony 
structure of the upper and lower hemitho- 
rax accounts, however, for different mani- 
festations of these two basic movements in 
the respective parts of the chest. Abduction 
is checked in the superior hemithorax owing 
to the mechanics of the upper limbs, which 
require strongly attached two-headed ribs. 
Elevation, on the other hand, is favored 
there and promoted by the suitable ar- 
rangement of bony and muscular compo- 
nents. The formation of the inferior hemi- 
thorax furthers largely abduction when 
making possible horizontal enlargement by 
means of repulsion of the costal manubria. 
This latter kind of movement takes advan- 
tage from the gradual caudal shortening 
of the transverse processes, of the change of 
the costotransverse articulations into arth- 
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rodia, as well as of the regression of the ribs 
towards one-headedness. 

The functional róle played by the costo- 
transverse joints is an essential part in this 
mechanism. Free saddle-joints of the rib 
heads would allow excursions (i.e. circum- 
duction) to a large extent. Yet the breaking 
effect of the costotransverse joints deter- 
mines the extreme limit of the displace- 
ments; it compels the ribs to follow some 
principal courses out of the various kinds of 
motion which were practicable in a single 
saddle-joint. This checking and directing 
function is helped by the buffer-like con- 
struction of the transverse processes in the 
superior and by their shortening and de- 
cline in the inferior hemithorax. 

It may be concluded from the above facts 
that the disproved neck axis theory of the 
rib movements is to be substituted by the 
biaxial theory. This new doctrine is phylo- 
genetically well founded and in agreement 
with practical experience. Apart from other 
difficulties and inadequacies, absurdity of 
the classical theory becomes evident by the 
following reflection. If the ribs were rotated 
around the neck axis, the fixed point of the 
movement would be removed to the breast- 
bone in the prone position; consequently 
every inspiration ought to entail a caudal 
shift of the whole spine. This apparently 
does not occur; in place of that lateral en- 
largement, i.e. widening by increased ab- 
duction, compensates for the lack of eleva- 
tion. 

From a didactic point of view the dilata- 
tion of the chest cage may be demonstrated 
as follows. Place the hand on the table with 
the ulnar border facing downwards as if 
clasping a tumbler, spread the curved 
fingers then as if you would enclose a larger 
diameter. The fingers thus stretched in dif- 
ferent degrees move away from one another 
(in their saddle-joints) in a fan-like manner 
and imitate fairly well the inspiratory 
movement of dorso-axillary rib portions. 

From all our inquiries we may infer that 
the controversial and repeatedly criticized 
old theory which regards the intercostales 
as the real movers of the ribs is to be re- 
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vised. This theory follows from the assump- 
tion of a neck axis and explains lateral ex- 
pansion of the chest as a secondary phe- 
nomenon resulting from the elevation of 
the ribs. Contrary to this, isolated widening 
of the rib-cage is a readily observable phe- 
nomenon in the newborn and in adults 
when in the horizontal position. Other in- 
adequacies of the intercostales theory have 
been exposed by several workers and by the 
writer in a previous paper as well. On the 
other hand, the new doctrine 1s founded on 
the comparative morphology of the skele- 
ton and agrees with all observations includ- 
ing those being unexplainable by the neck 
axis theory. The principal conclusion of the 
above studies is, therefore, to regard the 
muscle system of the levatores costarum as the 
most effective and most essential prime mo- 
tive force of inspiration. 


SUMMARY 


I. The thoracic cage must be divided 
into an upper and a lower hemithorax with 
due regard to the junctions and the move- 
ments of the ribs. This bipartition is ex- 
ternally marked by the lateral thoracic fur- 
row. 

2. The mechanical basis of rib excursions 
is their rotation around two axes, one verti- 
cal, the other horizontal; addition of both 
results in the circumduction of the ribs. 
This biaxial principle is phylogenetically 
well founded; it is the governing rule of the 
rib movements in lower vertebrates as well 
as in mammals. 

5. Differences in the bony and muscular 
construction of the upper and lower hemi- 
thorax account for the different manifesta- 
tions of both basic movements. Rotation on 
the vertical axis provides for lateral en- 
largement by abduction of the ribs and is 
favored by the bony structure of the in- 
ferior hemithorax. Elevation, on the other 
hand, takes place by rotation on the hori- 
zontal axis and is assisted by the special ar- 
rangement of the mechanical components 
of the superior hemithorax. 

4. The disproved neck axis theory en- 
tails the assumption that the intercostales 
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are the movers of the ribs. As opposed to 
this, the biaxial principle of rib movements 
leads automatically to the conclusion that 
the principal moving force of inspiration is 
provided by the muscle system of the leva- 
tores costarum. 
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SMALL INTESTINAL PATTERN IN SPRUE AND 
SIMILAR DEFICIENCY DISEASES 


By ALICE ETTINGER, M.D. 


Roentgenologist-in-Chief, Joseph H. Pratt Diagnostic Hospital; Assistant 
Professor of Radiology, Tufts Medical School 


BOSTON, MASSACHUSETTS 


I^ THE past, roentgenological exami- 
nation of the small intestine has been 
more or less neglected. One reason for this 
has been the failure to recognize that small 
intestinal lesions could frequently be dis- 
covered and treated. It was not until 1932 
that Crohn, Ginzburg and Oppenheimer! 
called attention to a new disease entity, 
regional ileitis, and it was only in 1934 that 


Snell and Camp? demonstrated small in- 





Fic. 1. Normal small intestinal pattern forty-five 
minutes after drinking barium solution followed 
by ice water. 


testinal changes in deficiency states, such 
as sprue. A second reason for neglecting 
E cud of the small intestine is inherent 
in the method. A great deal of time and 
effort is necessary for a roentgenological 
study of the small intestine; therefore, 


this type of examination is frequently 
limited to those cases in which a lesion of 
this part of the intestinal tract 1s suspected 
on the basis of clinical data. 

The accepted standard of roentgeno- 
logical study of the small intestine consists 
of frequent roentgenographic and roent- 
genoscopic observations following an exami- 
nation of stomach and duodenum. This 
method permits the study of a few loops of 
small intestine at a time. In 1939 Gershon- 
Cohen and Shay? proposed a different 
method of studying the anatomical outline 
of the small intestine. They introduced a 
duodenal drainage tube and poured a 
barium-water solution directly into the 
duodenum. In 1943 Schatzki* used the 
same method independently, calling it 
"small intestinal enema." With this tech- 
nique he was able to fill the entire small 
intestine from pyloric sphincter to cecum 
within approximately twenty minutes. The 
method is most valuable when one is con- 
cerned with the problem of finding a local- 
ized small intestinal lesion. Generalized 
changes of the small intestine are better 
studied by an oral water-barium meal. 

We give an initial 8 ounces of a barium- 
water solution (barium and water in equal 
proportions) followed by a small amount 
of ice water. The ice water enhances small 
intestinal peristalsis, so that frequently 
the entire small intestinal pattern can be 
studied within one hour and a half after the 
barium intake in the normal individual. In 
this way one can outline the majority of 
small intestinal coils simultaneously on 
survey roentgenograms. A roentgenoscopic 
observation is made about thirty to forty 
minutes after the start of the examination, 
and again when the barium has filled the 
lower ileal loops. Usually a supine film 1s 
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taken at forty minutes (Fig. 1) and a prone 
film in one and a half to two hours (Fig. 2) 
after the start of the examination. By this 
simple procedure a fairly complete demon- 
stration of the small intestine may be 
obtained and a number of unexpected 
lesions diagnosed. 

The length of the living small intestine? 
depends upon the tonus of the longitudinal 
muscle. It varies in different individuals and 
probably varies from time to time in the 
same person. Patients of a pyknic habitus 
usually show a hypertonic type of small 
intestine. Patients of an asthenic type 
usually show wider small intestinal loops. 
In the healthy individual a continuous 
stream of barium outlines the coils of the 
small intestine. The jejunum shows the 
so-called “herringbone” pattern. The cir- 
cular folds decrease in size from above 
downward. 





It is stated that the early stage of 


Sprue? 949 is characterized "by hype- 
motility and hypertonicity; late stages 
show hypomotility and hypotonicity. The 
passage of barium through the small 
intestine is markedly delayed and the intes- 
tinal loops are dilated. There is abnormal 
segmentation, coarsening of folds, moulage 
sign and, in some cases, a sedimentation 
effect of the barium, such as is seen in the 
stomach in cases of gastritis. 

The question arises whether this pattern 
of the small intestine is always present in 
cases of sprue and whether it has differen- 
tial diagnostic significance. Before this is 
discussed, it should be stated that the term 
"sprue" applied in this paper includes the 
tropical and nontropical varieties as well 
as celiac disease. These three diseases are 
probably but different stages of one disease 
entity." The identity of these diseases has 
been suggested by studies showing that the 
anatomical changes in these three diseases, 
as well as their clinical course and response 
to therapy, are fundamentally the same. 
One generally considers the tropical variety 
to be the earlier form of the disease. 

In a paper published by Snell" it was 
shown that out of 6 cases of tropical sprue 
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only 1 had roentgenological changes of the 
small intestine, while out of 32 of the non- 
tropical variety, 20 showed small intestinal 
changes. Since then, Suarez? and Menen- 
dez? have studied large series of cases of 
tropical sprue and found changes to be 
demonstrable in the small intestine in 7; 
per cent. 





l'1c. 2. Normal small intestine one and a half hours 
after beginning of examination. A fairly complete 
outline of small intestinal loops is obtained. 


The high incidence of small intestinal 
changes in this disease brings up the ques- 
tion of whether these changes could pos- 
sibly be considered to represent the primary 
disorder. A final answer to this question 
Is not yet available. 

Snell" summarized the sequence of 
event$ in sprue in the following manner: 
“A lack of some unknown factor in diet, 
probably to be identified with some portion 
of the vitamin B complex, or a failure of the 
intrinsic factor in gastric juice may lead to 
failure of formation of certain products of 
digestion essential to the proper activities 
of the blood-forming organs and of the 
gastro-intestinal tract. This deficiency, if 
not corrected, leads to progressive failure 
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of the absorptive function of the small 
intestine." At any rate, early in the disease, 
the small intestinal function is seriously 
disturbed and, once this function is altered, 
a variety of secondary nutritional deficien- 
cies occurs. The main clinical symptoms of 
sprue are: (1) digestive disturbances, bloat- 
ing and abdominal pain, and diarrhea; (2) 





Fic. 3. Case 1. (June, 1943) Grossly abnormal small 
intestinal pattern; markedly distended loops 
alternating with markedly contracted loops; 
greatest degree of distention in mid-jejunum. 
Delayed passage time. 


anemia of the hypochromic or hyper- 
chromic type; (3) various nutritional de- 
ficiencies: (a) defective fat absorption pro- 
ducing fatty stools, (b) defective carbo- 
hydrate absorption recognized by a flat 
oral blood sugar curve, and (c) defective 
protein absorption indicated by hypo- 
proteinemia (peripheral edema). Various 
vitamin deficiencies also occur. Vitamin A 
deficiency has been reported, although only 
rarely. Vitamin B deficiency is frequent, 
producing pellagra-like symptoms and pig- 
mentation. Vitamin D deficiency is respon- 
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sible for the low calcium values in the 
blood with associated osteoporosis of the 
skeleton, and vitamin K deficiency is 
indicated by hemorrhagic tendencies of 
some sprue patients. Two of our patients 
died from intestinal hemorrhage. As a 
result of the poor absorptive function of 
the small intestine, patients with advanced 
sprue are markedly emaciated and give the 
history of enormous weight loss. Once the 
picture is developed to its full extent, 
intestinal impermeability represents an 
irreparable stage of the disease and this 
usually interferes with effective substi- 
tutional therapy. Effective therapy can be 
expected only if the diagnosis is made early 
enough to prevent a vicious circle from 
occurring. In our small series of 12 cases 
of deficiency diseases, the roentgenological 
findings gave the clue to the proper diag- 
nosis in 2 instances, and possibly in a third. 
In these 3 cases, the classical clinical symp- 
toms of sprue were lacking. There was ab- 
dominal distention and peripheral edema, 
but there was no evidence of fatty stools 
and the oral glucose tolerance curve was 
normal. The diagnosis of a nutritional 
disturbance was not established prior to 
roentgenological studies. 


REPORT OF CASES 


Case 1. B. G., female, housewife, aged 
thirty-one, was admitted to the hospital on 
June 11, 1943, and discharged on June 15, 1943. 
The chief complaints were edema of the feet and 
ankles, excessive fatigue and pain in the left 
flank. The past history was not remarkable, 
except for bilateral resection of the ovaries for 
small cysts in 1936. There was a gradual weight 
loss of 8 to 10 pounds and a tendency towards 
diarrhea for six to seven years. The physical 
examination was not remarkable, except for a 
distended abdomen and some peripheral edema. 
The laboratory findings showed a moderate 
hypochromic anemia. Serum protein was 4 mg. 
(normal 6.5 to 7.5 mg.), the albumin fraction 
2.14 mg. (normal 4 to 5 mg.), and the globulin 
fraction 1.86 mg. (normal 2 to 3 mg.). The small 
intestinal changes present in this patient indi- | 
cated severe nutritional disturbance, possibly 
nontropical sprue (see Fig. 3). The time of pas- ' 


VOL. 6r, No. £ 


sage of the barium through the small intestine 
was markedly prolonged. The patient was put 
on a high protein, low fat diet and also received 
various vitamins and crude liver extract by in- 
Jection. She was readmitted a year later, in 
August, 1944. At that time She still "haul a 

tendency towards diarrhea, but she felt bes 
in general and had gained weight and wasless 
fatigued. The abdomen was still distended, and 
there was still edema of the ankles and legs. The 
patient, however, had not regularly received the 
liver extract. At this time additional laboratory 
studies were carried out. There were no fatty 
stools on a Schmidt diet.* The oral glucose 
tolerance curve was low, but still within normal 
limits. The roentgenological aspect of the small 
intestine had not changed (Fig. 4). Due to the 
current interest in the reaction of the small in- 
testine to various drugs, we observed the effect 





Fic. 4. Case 1 (August, 1q after parenteral liver 
4. C gust, 1944 
and dietary therapy; no change of pattern de- 
monstrable. 


of prostigmine in this patient. We gave 0.75 mg. 
subcutaneously. Prompt and striking contrac- 


* Schmidt diet as modified by Pratt consists of 102 gm. pro- 
tein, 132 gm. fat, 180 gm. carbohydrate daily for three days. 
(Pratt, J. H. A study of steatorrhea, with special reference to its 
occurrence in pancreatic disease and sprue. 4m. J. M. Sc., 1934, 
187, 222-235. 
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tion of many loops occurred (Fig. 5). The pa- 
tient was seen again on February 25, 1946. In 
the meantime, she had continued on an anti- 
sprue management, but had added bananas to 





Fic. 5. Case 1. (August, 1944). Forty-five minutes 
after subcutaneous injection of 0.75 mg. prostig- 
mine, considerable contraction ab the distended 


loops takes place. 


her diet which, according to her, best controlled 
the diarrhea. Re-examination still showed an 
abnormal pattern, but the contracted loops out- 
numbered the dil: ated ones (Fig. 6). Again pro- 
stigmine was given and an effect similar to the 
previous one observed (Fig. 7). After this ex- 
amination the patient was put on folic acid and 
a regular diet. This alone did not adequately 
control the patient’s symptoms, and it was 
necessary to modify the treatment. While the 
general state of health of the patient improved 
under the different regimens, the abdominal 
distention and the edema persisted in varying 
degree. 

To summarize, a patient with abdominal 
bloating, diarrhea and ankle edema showed 
generalized abnormal pattern of the small 
intestine indicative of nutritional disturb- 
ance. The abnormal pattern was gradually 


modified in the course of three years, during , 
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which the patient received various forms; 

of antisprue therapy. There was a definite, 7^ 
return toward normal on liver extract and 
dietary management along with clinical) 
improvement. 


Case rm. R. B., female, housewife, aged 
twenty-six, was admitted to the hospital on 





Fic. 6. Case 1 (February, 1946) after further ther- 
apy. Film taken one hour and twenty minutes 
after barium. Deficiency pattern still obvious, but 
there is now an increased number of contracted 
loops; mid- jejunal loops still distended. Marked 
Improv ement of passage time. 





Fic. 8. Case 11. (May, 1944). One hour after intake 
of barium, small intestine fantastically distended. 
Small intestinal passage of barium lasted more 
than seven hours. | i 


May 18, 1944, and discharged on May 29, 1 944- 
The chief complaint was bloating and gas p: un, 
crampy in character, increasing with distention 
and nausea. The iness which caused admit- 
tānce had started a year previously. The legs 
became swollen and menstruation ceased. There 
was a tendency towards constipation. The pa- 
tient had lost about 9 pounds i in weight. She had 
had the same symptoms six years previously for 
the duration of one year. The physical findings 


Fic. 7. Case 1. (February, 1946) Injection of 0.75 
mg. prostigmine increases motility and produces 
contraction of loops. 
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were not remarkable, except for a distended 
abdomen and pitting edema to mid-thighs on 
both sides. The clinical diagnosis was that of 
ileus. The roentgenological study showed an 
abnormal pattern characteristic of a generalized 
disturbance, interfering with proper absorptive 
function (Fig. 8). One could not be certain 
whether the abnormal pattern was of an inflam- 
matory nature or represented a deficiency 
state. On the Schmidt diet the patient had no 
evidence of fatty stools. The oral blood sugar 
curve was normal. Serum protein was low, and 
there was a moderate secondary anemia. The 
patient was discharged on a high caloric diet 
and crude liver injections were recommended. 
When she was re-admitted in July, 1945, about 
a year later, the swelling of legs and ankles had 
improved but flatulence was still present. She 
was no longer constipated, but had regular, 
well formed movements. Menstruation had re- 
curred. Serum protein was 4.33 mg. (normal 
6.5 to 7.5 mg.), albumin 3.6 mg. (normal 4 to 5 
mg.) and globulin 0.73 mg. (normal 2 to 3 mg.). 
Cephalin flocculation test was negative. There 
was no change in the appearance of the small 
intestine as compared with the earlier examina- 
tion. Observations were made with 10 mg. 
mecholyl (Fig. 9 and 10). There was very active 
peristalsis three to five minutes after the injec- 
tion. Some of the narrow segments dilated con- 
siderably when a peristaltic wave forced barium 
through the contracted areas. No observations 
with prostigmine were carried out. During one 
of her many hospital admissions, in October, 
I944, a peritoneoscopy was performed. There 
was no evidence of any inflammatory lesions of 
the small intestine; enormous atony of the 
small intestine could be seen. 


To summarize, a patient without flat 
sugar curve and without impairment of 
fat absorption as indicated by the normal 
result of the Schmidt diet had definite 
clinical evidence of disturbance of protein 
metabolism (peripheral edema) associated 
with small intestinal changes. 


Case 111. The patient, a female, aged sixty- 
seven, was admitted to the hospital on August 
31, 1938, and discharged on September r7, 
1938, for diplopia, painful joints and weight 
loss. She had poor dietary habits, anorexia but 
no abdominal pain and slight constipation. 
Physical examination showed limitation of 
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Fic. 9. Case rr. (July, 1945). No change of small 
bowel pattern after dietary and liver therapy. 
Patient clinically improved. Close-up of one mid- 
jejunal loop. 
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FiG. 10. Case rr. Same loop three minutes after 10 
mg. of mecholyl. Marked contraction observed. 
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(1938) Examination showed car- 
intestinal pattern. 


Fic. 11. Case mir. 


diospasm and normal small 





(October, 


1942) Barium enema. 
Colon simulates scarred stage of ulcerative colitis. 


Fic. 12. Case III. 


Note smooth contours but no marked shortening 


of colon. 
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joint movements and sixth nerve paralysis. 


Cardiospasm was observed by roentgen ex- 
amination. The small intestinal pattern was 
normal (Fig. 11). She had hypochromic anemia. 
A high vitamin, high caloric diet and iron medi- 
cation were advised. The patient was dis- 
charged and returned four years later when she 
was admitted for nausea and diarr hea, abdomi- 
nal pain and weight loss. She had a distended 
abdomen, pitting edema of both legs and skin 
changes of the pellagra type. T here were severe 
roentgenological changes of the colon similar to 





Case III. 


(November, 1942) Marked disten- 
tion of entire small intestine. 


FIG. 13. 


the changes seen in ulcerative colitis after 
marked scarring develops (Fig. 12), and she had 
dilatation of the small intestine, consistent with 
a severe nutritional disturbance (Fig. 13). A 
plain roentgenogram (Fig. 14) showed a step- 
ladder appearance of the small intestine, as in 
ileus. It has been reported" that patients with 
this disorder have been operated upon because 
their symptoms have been mistaken for ileus. 
If one considers the roentgenogram (Fig. 14) 
one certainly has to admit that without clinical 
data the diagnosis of an acute abdominal emer- 
gency (ileus) would have to be made. Roent- 
gen diagnosis was not definite inasmuch as two 
possibilities were considered: (1) ulcerative co- 
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litis with secondary small intestinal changes, 
such as reported by Mackie and Pound;' (2) de- 
ficiency state with involvement of both small 
and large intestines. The patient was discharged 
after having had two esophageal dilatations for 
persistent cardiospasm. She was advised to take 
vitamins and crude liver extract. When seen 
twice again, after this admission, she had not 
responded to therapy and her course was 
rapidly retrogressive. The small intestinal pat- 
tern became progressively worse, changing from 
widening and coarsening of folds to moulage 
sign and severe segmentation (Fig. 15). She 
died on October 21, 1943. Autopsy findings 
showed extreme atony and dilatation of the 
entire small intestine, chronic pigmented 
duodenitis and jejunitis, atrophy of mucosa and 
lymphoid tissue of ileum, chronic or healed 
colitis, intermittent scarring and dilatation of 
the entire colon and sigmoid. Histopathologi- 
cally, atrophy and edema of all coats of the in- 
testines were found. 


ROENTGENOLOGICAL CHANGES IN 
^ DEFICIENCY STATES — 

As can be seen from the few case illustra- 
tions, there is considerable variation in the 
roentgenological appearance of the small 
intestine of patients with deficiency syn- 
dromes. Most frequently, changes are 
limited to the jejunal and upper ileal loops. 
The lower ileal loops are not involved, 
while abnormalities are occasionally ob- 
served in the duodenum? (Fig. 16). In some 
patients delayed motility with dilatation 
of loops was prevalent; in others, effacing of 
the normal pattern (moulage sign); and in 
still others, alternation of dilated and con- 
tracted loops. It is also worth mentioning 


that the abnormal pattern may only be- 


come obvious late in the examination 
(Fig. 17 and 18). UT 

It was, however, not possible to correlate 
specific patterns with specific absorptive 
deficiencies, nor was it possible to correlate 
the degree of roentgenological disturbance 
with the patient's clinical state of health. 

As reported above, a few observations 
on the effect of drugs, such as prostigmine 
and mecholyl, upon the appearance of the 
small intestine of patients with sprue have 
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(November, 1942) Plain film of 
Intestinal 


FiG. 14. Case rir. 
abdomen; greatly distended small 
loops simulating ileus. 





Fic. 1 5. Case 11. (June, 1943) Marked moulage sign. . 
Notice progression of deficiency pattern in agrec- 
ment with clinical retrogressive course. 


been made. The patients were observed 
roentgenoscopically and an impression of 
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the intestinal motility was obtained and a 
roentgenogram taken. Further roentgeno- 
scopic observations were made following 
the administration of the drug, and the 
roentgenoscopic observations were recorded 
on spot films. Two cases in this group 
showed a normal response to prostigmine 
(Fig. 4, 5, 19, 20). This observation is in 
contrast with those made by Ingelfinger and 
Moss." 





Fic. 16. A. R., young male. Five years of diarrhea. 
abdominal cramps. Note that abnormal pattern 
i begins in the duodenum. M 


NN 





Fic, 18. Same case. Three and a half hours later. 
Marked segmentation of small intestinal pattern Z 
e - è 
is apparent. 


Following effective sprue therapy, there 
was a return of the roentgenological appear- 
ance towards normal in some patients, 
while in others the improvement of the 
clinical status on an efficient antisprue 
management was not accompanied by a 
corresponding improvement of intestinal 
pattern. Miller and Rhoads reported 
complete return of the abnormal pattern 
to normal, while Golden? reported improve- 
Fic. 17. C. B., male, aged fifteen. Film taken about nM but Bos complete return to a normal 

thirty minutes after beginning of examination. pattern in fairly advanced cases of sprue. 

No gross abnormality noted. Recently Spies!78 reported very striking 
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Fic. 19. D. H., male. Clinical diagnosis of sprue. 


Film two hours after intake of barium. Dilated 


. loops of small intestine. 


restoration of small intestinal pattern 
following folic acid therapy. In a number of 
cases of celiac disease, not included in this 
report, we had the same experience. Drew, 
Dixon and Samuel!’ found serial roentgeno- 
logical observations in sprue patients 
valuable for the assessment of clinical 
improvement. 


DISCUSSION OF CLINICAL DATA 


As far as the clinical data are concerned, 
we would like to limit ourselves to just two 
statements: 

(1) In tabulating the results of blood 
sugar tolerance curves, values of serum 
proteins and fat contents of stools in 12 
cases, it became apparent that patients 


with small intestinal disturbance may exhib- 


it deficiency of absorption of any one or 
more of the major food constituents. In 
other words, there was no correspondence 
in the disturbance of absorption of fat, 
carbohydrate and protein in a given case. 
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FıG. 20. Same case. Forty-five minutes after injec- 
tion ofo.75 mg. prostigmine. Contracted loops have 


become apparent; also, segmentation and moulage 
sign. " 7 


This is not too surprising, if one considers 
that each one of these materials is absorbed 
by a different and highly complicated 
mechanism. 

(2) The frequency of the association of 
abdominal distention and peripheral edema 
has been rather striking. An analysis of 
32 cases of nontropical sprue from the 
Mayo Clinic" showed that peripheral edema 
was present in I4 cases and absent in 18 
cases. Ín our series, it was present in 8 
and absent in 4 cases. Since all of the cases 
had abdominal symptoms and most of them 
showed edema, the combination of these 
two signs seems to occur with sufficient 
frequency to make it a valuable diagnostic 
complex. 


ROENTGENOLOGICAL DIFFERENTIAL 
DIAGNOSIS = 


We have yet to discuss the problem of 
whether or not the roentgenological small 


| 


^'*r- ing from so-called "secondary sprue. 
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intestinal changes are always indicative of 
primary nutritional disturbances. We can 
state immediately that the same changes 


” may be observed in patients who are suffer- 


9790 


This is a fully developed sprue syndrome 
on the basis of interference of the lymphatic 
flow from the intestine by disease of the 
mesenteric lymph nodes. The same roent- 
genological small intestinal findings may be 
present in these patients and the diagnosis 
can be suspected clinically only if peripheral 
lymph nodes complicate an otherwise fairly 
typical picture of sprue. 

The main differential diagnostic con- 
sideration in patients with abnormal small 
intestinal pattern is: generalized granulom- 
atous jejuno-ileitis, an inflammatory dis- 
ease of the small intestine, apparently 


sass related to regional ileitis. The initial stages 
«Avot this inflammatory disease cannot always 





be differentiated roentgenologically from 


sprue. An inflammatory disease of the small 
intestine may start with what seems to be 
a deficiency pattern. Sussman and Wach- 
tel! published cases which started with a 
deficiency pattern and later changed to a 
typical granulomatous jejuno-ileitis. They 
point out that the frequency of involve- 
ment of the lower ileum in jejuno-ileitis is a 
helpful differential diagnostic sign. As a 
rule the ileum is not involved in deficiency 
diseases. 


DISCUSSION OF VARIOUS THEORIES 
CONCERNING THE SPRUE PATTERN 


Most of our knowledge of the anatomical 
changes in sprue is based almost exclusively 
on severely advanced cases which came to 
autopsy.? Atrophy of the mucosa and all the 
intestinal coats as well as submucosal edema 
has been reported. Explanations of the léss 
advanced stages of the abnormal small 
intestinal pattern in sprue have no ana- 
tomical basis, since surgical intervention is 
not indicated in these patients and autopsy 
material is practically unavailable. Various 
theories have been advanced to explain the 
roentgenological pattern. Some authors 
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believe that the fatty content of the intes- 
tine in patients with sprue may be respon- 
sible for the appearance of the small intes- 
tine in the roentgen examination. Studies 
of the physiology of the small intestine 
carried out by Pendergrass? and his co- 
workers, who were interested in small 
intestinal motility under various physiologi- 
cal conditions, are usually quoted as proof 
of this theory. They studied, among other 
conditions, the small intestinal pattern 
after addition of olive oil to the barium 
meal. The resulting pattern very much 
resembled that of sprue. Dilatation of 
jejunal loops, delayed passage and coarsen- 
ing of folds were apparent. A smudged 
appearance of the barium and segmental 
distribution also showed on the roentgeno- 
gram. There can be, therefore, no doubt 
that fatty contents may produce a “‘de- 
ficiency" pattern. Under the conditions 
of roentgenological studies, however, the 
small intestine is empty. Furthermore, the 
deficiency pattern is present in patients 
without fatty stools. 

A second theory which has found many 
supporters and which seems to have a 
good many arguments in its favor is the 
hypothesis that hypoproteinemia associated 
with intestinal edema may be responsible 
for the pattern. Barden” and others have 
shown that dogs, in whom hypoproteinemia 
with associated edema of the intestinal 
wall was produced experimentally, showed 
marked changes of intestinal motility and 
patterns resembling sprue. Jones and 
Eaton? demonstrated that patients in 
whom hypoproteinemia occurred post- 
operatively, because of massive intravenous 
fluids, also showed edema of the intestines 
and disturbance of intestinal motility. 
Diseases not related to sprue but associated 
with hypoproteinemia, such as nephrosis 
and liver cirrhosis, frequently show a de- 
ficiency pattern. This theory leaves un- 
explained those cases which do not have 
hypoproteinemia but show a deficiency 
pattern. One must conclude, therefore, 
that hypoproteinemia probably plays an 
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important role but cannot be the sole factor 
in the production of the abnormal pattern 
of the small intestine. Golden? believes that 
the fundamental disorder in these cases is 
the damage of the intramural ganglion cells. 
Among other evidence, he reports on histó- 
pathological findings obtained in a case of 
sprue at the occasion of a biopsy in which 
definite vacuolization of the intramural 
ganglion cells of the small intestine was 
seen microscopically. This theory would 
best explain the fact that the sprue pattern 
occurs under so many different conditions. 
The theory that the intramural nerve sys- 
tem 1s at fault seems to have found sup- 
port in some experiments of Ingelfinger 
and Moss.'* They showed that prostigmine, 
the anticholinesterase, is ineffective in 
sprue, while mecholyl produces normal 
stimulation in sprue patients. They con- 
cluded that patients with sprue are lacking 
in production of acetylcholine and that, 
therefore, prostigmine, the accelerating 
effect of which is normally produced by an 
inhibitory effect upon the acetylcholine 
destroying cholinesterase, remains ineffec- 
tive. Hodges, Rundles and Hanelin? have 
recently reported some interesting obser- 
vations on patients with a variety of dis- 
turbances of the intrinsic and extrinsic 
nerve supply of the small intestine. Further 
investigations of the influence of drugs 
upon the motility of the small intestine 
may help to clarify the mechanism of 
functional abnormalities of the small intes- 
tine In sprue. 


CONCLUSIONS 


The foregoing observations show that 
roentgenological studies of the small intes- 
tine may help to establish conclusively the 
diagnosis of a deficiency state in cases in 
which a clinical diagnosis is difficult; such 
studies might also contribute towards a 
better understanding of various nutritional 
disturbances other than sprue. 
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DOUBLE GALLBLADDER 


ROENTGENOGRAPHIC DEMONSTRATION OF A CASE OF THE "Y" 
TYPE; CLASSIFICATION OF ACCESSORY GALLBLADDER* 


By ALFRED P. INGEGNO, M.D., and JOHN B. D'ALBORA, M.D. 
BROOKLYN, NEW YORK 


OUBLE gallbladder is a rare anomaly. 

Wilson" found 36 examples reported 
up to January, 1936, as referred to in articles 
by Boyden? (1926—-20 cases), Slaughter and 
Trout? (1933—12 cases), Weiss'® (1935—3 
cases) and Gross? (1936—1 case). Addition- 
al instances were noted by Wilson?’ (1939), 
Bryan‘ (1940), Millbourn" (1940—2 cases), 
Alfredo! (1940), Stolkind™ (1940), Walters 
and Snell® (1940—4 cases), Scott, Sanes 
and Smith? (1941), Golob and Kantor’ 
(1942—2 cases). No specific reference is 
made in the Quarterly Cumulative Index 
Medicus tor 1943, 1944, and 1945 to reports 
of cases of double gallbladder. In 1946 one 
case was reported by Haight, another by 
Guyton.? Together with the present case, 
therefore, a total of approximately 52 cases 
had been recorded to the end of 1946. 
Doubtless other reports of this anomaly 
have been overlooked. 

It should be noted that the term “double 
gallbladder” as used in many of the above- 
cited articles is loosely applied to both the 
divisa (divided) gallbladder and the true 
duplex (double) type. Hence, true double 
gallbladder (with two cystic ducts) is even 
less common than suggested above, and 
the "Y" subtype (two cystic ducts uniting 
to form a common cystic duct) rarer still. 
The exact incidence of the various types 
cannot be given with accuracy. Using the 
term "accessory gallbladder" to include 
both the duplex and divisa varieties, 
Boyden noted only $ cases in “... over 
19,000 reports of cadavers and patients" 
(about I in 4,000) and epitomized an ad- 
ditional 15 culled from the literature. Of 
these 20 cases, 17 were double gallbladder 
but only 8 could be further subclassified 


into the "Y" type (4 cases), and the duc- 
tular type (4 cases). 

Climan? (1929) was probably the first to 
demonstrate double gallbladder by chole- 
cystography. Bryan‘ (1940) found less than 
40 cases reported in the literature and only 
8 cases shown roentgenographically. In his 
case, the ninth, the termination of the two 
cystic ducts was not determined. Golob 
and Kantor? (1941) indicated that their 2 
cases represented the seventh and eighth 
instances of double gallbladder disclosed by 
roentgen ray. The cystic ducts were not 
shown and the patients were not operated 
upon. Scott, Sanes and Smith" (1941)stated 
that 9 cases have been detected roentgeno- 
graphicaily, theirs, the tenth, being verified 
by operation. In Haight's report!? (1946) 
there was roentgen demonstration of a 
double gallbladder and one cystic duct. 
Another cystic duct was presumed to be 
present. The rarity of double gallbladder 
in “roentgenological practice is further 
attested to by Bel? who had never seen 
one in an experience which included over 
20,000 gallbladder examinations at the 
Long Island College Hospital. The present 
report 1s apparently the first recorded 
instance of a clear roentgen visualization 
of two gallbladders and two cystic ducts 
uniting to form a common cystic duct, thus 
permitting accurate subclassification into 
the "Y" type. 

Various classifications of aberrant biliary 
vesicles have been made (e.g. Boyden, 
Weiss). Boyden's anatomical and embryo- 
logical studies, which included several 
species of domestic mammal as well as man, 
are most exhaustive and scholarly, and his 
interpretations of the origins of the differ- 


* From the Gastrointestinal Service of the Long Island College Hospital and the Long Island College of Medicine, Brooklyn, N. Y. 
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ent types are authoritative. Gross has also 
given a complete résumé of the different 
varieties of anomaly of the gallbladder. 
Itis suggested that confusion in the report- 
ing of cases may be minimized by the use 
of some simple clinical classification, such 
as is indicated in Table 1, which is modified 
somewhat from the data of Boyden and of 
Gross. Further, when a case of double gall- 
bladder cannot be more accurately sub- 
classified, as may frequently happen when 
roentgenographic appearance 1s the criteri- 
on, it would probably be wiser to call it 
merely “accessory gallbladder,” the more 
general term used by Boyden in the title of 
his article. 

There is little reason to confuse divided 
gallbladder and double gallbladder, since 
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the former is practically of necessity an 
operative or necropsy finding, at which 
time the state of affairs should be clearly 
demonstrable. Double gallbladder, how- 
ever, may be visualized by the roentgen 
ray alone, and it is only when the cystic 
ducts and their terminations can be seen 
(as in the present instance) that sub- 
classification is possible. However, it is true 
that where there is any appreciable sepa- 
ration of the two gallbladders, the “H” or 
ductular type is probably present. Two 
gallbladders close together, however, may 
be either of the "Y" or "H" type. 
Generally speaking, the divided gall- 
bladder, or divisa type should be thought 
of as a single viscus with a single cystic 
duct. It may be in every respect of normal 


TABLE I 


CLASSIFICATION AND CHARACTERISTICS OF ACCESSORY GALLBLADDER 


PENNE RR RRT———————.—————— Á € ——— 


1. Divided gallbladder 


(Vesica fellea divisa) 


a, Septate type 


b. Diverticular 
tvpe 


c. Cleft type (lo- 
bate or bifid) 





tudinally more or less com- 
pletely. Septum may be 
transverse. The loculi com- 
municate. External appear- 
ance of gallbladder normal. 
One cystic duct 


Prevailing type in ungulates. 
Diverticulum, a sac-like pro- 
trusion, may arise from any 
portion of gallbladder, in- 
cluding fundus and neck. Di- 
verticulum usually smaller 
but may be larger than main 
cavity and communicates 
with it. One cystic duct 


Prevailing type in cats. There 
is division and separation of 
the fundic portion of gall- 
bladder, extending to a vari- 
able degree down the body. 
Divisions may be unequal. 
Their cavities communicate 
with main cavity. Fundus has 
a lobed or bifid appearance. 
One cystic duct 


Incomplete resolution of solid 
stage of development of the 
gallbladder 


Some, especially those near 
the neck, arise from persist- 
ence of cyst-hepatic ducts 
(ducts in embryo which pass 
from gallbladder bud or cystic 
duct into liver and normally 
regress). Others, especially 
near fundus, may be due to 
incomplete resolution of solid 
stage with pocketing off of a 
portion of fundus by a septum 


The gallbladder primordium 
is partially split during the 
solid stage. When the viscus 
develops its cavity the fundic 
portions remain separate and 
may be unequal 
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Type 


2 Double gallbladder a. "Y" type 


(Vesica fellea duplex) 


3. Multiple gallbladder 


(Vesica fellea multi- 
plex) 


Double Gallbladder 


TABLE I—(continued) 


Subtype 





Description 





. “H” type (duc- 


tular type of 
Boyden) 


. Trabecular 


type 


Two gallbladders, usually 
close together or adherent 
and occupying the same 
fossa. Two cystic ducts which 
unite to form a common cys- 
tic duct. The latter then Joins 
the hepatic duct to form com- 
mon bile duct. The gallblad- 
ders may be equal or unequal 
In size 


Two gallbladders, completely 
separate, and sometimes in 
different lobes of the liver. 
Two cystic ducts. The acces- 
sory cystic duct empties in- 
dependently into an hepatic 
duct or the common duct. 
The accessory vesicle may be 
smaller or larger than the 
true gallbladder 


Two gallbladders in the gall- 
bladder fossa. Two cystic 
ducts, one of which plunges 
directly into the adjacent 
liver substance.'! Very rare 
case reported by Croudace 


This has been reported in 
cats and ungulates. Its occur- 
rence in humans is possible 
but not recorded. In this 
there may be three or more 
gallbladders, or two gallblad- 
ders with variations of the 
divisa type in one 
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Embryologic Origin 


Probably as an accessory out- 
pocketing of the cystic duct 
“subsequent to the formation 
of the definitive gallbladder” 
rather than as a “primary 
subdivision of the embryonic 
primordium”’ (Boyden) 


As above, except that the ac- 
cessory pouching occurs in em- 
bryo from the common duct 
or an hepatic duct 


The accessory gallbladder 
arises as an outpocketing of 
liver cords or trabeculae bor- 
dering the gallbladder fossa 
and communicating with the 
smaller bile capillaries (Boy- 
den) 


external appearance, with its cavity divided 
by a septum of embryologic origin (septate 
type); or its cavity may be bifid at the 
fundus (cleft type); or in communication 
with a diverticular pocket variously located. 
The double gallbladder or duplex type, on 
the other hand, consists of two distinct 
vesicles, which may be close together or 
quite widely separated, and two cystic 
ducts. The ducts terminate variously by 
joining (the “Y” type), by entering differ- 


ent parts of the extrahepatic biliary system 
("H or ductular type), or by plunging in- 
to the liver directly (the very rare trabecu- 
lar type). The different forms of accessory 
gallbladder with their characteristics and 
probable embryologic origin are sum- 
marized in Table r. 

It should be noted that there is no definite 
evidence to indicate that the mere presence 
of accessory gallbladder per se predisposes 
to pathologic change. The anomaly may be 
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an incidental autopsy or roentgen finding 
with no sign of dysfunction. However, the 
anomalous organ or organs may be the 
seat of disease, such as inflammation, 
suppuration, stone, polyp, parasitization, 
etc. It sometimes happens that one part is 
diseased, another part normal; in other 
cases pathologic change may be present 
throughout but varying in type in the two 
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cluded a period of observation and treatment 
in the Long Island College Hospital, there was 
no evidence whatever of biliary or hepatic dys- 
function. There was no reason for operative 
interference for the ulcer symptoms responded 
satisfactorily to conservative treatment. The 
gallbladder studies were made in October, 1946. 
Roentgenograms taken fifteen hours after in- 
gestion of 3 grams of priodax (Fig. 1, Æ and B) 
showed excellent dye concentration and ap- 





Fic. 1. Double gallbladder. Posteroanterior (4) and oblique (B) views fifteen hours after dye ingestion. 
The possibility of a single anomalous viscus or of deep indentation by an adhesion or band could not be 


excluded. 


gallbladders or in the divisions of one 
gallbladder (e.g. cases of Wilson, Scott et al., 
Alfredo). 


CASE REPORT 


The patient, S. C., was a forty-four year old 
Italian welder with a ten year history sugges- 
tive of peptic ulcer and spastic colon. During 
the course of a complete gastrointestinal roent- 
gen examination, cholecystography was done 
and the double viscus demonstrated. The gas- 
trointestinal series showed duodenal ulcer with- 
out obstruction. In a complete study which in- 


parently two gallbladders closely opposed, with 
the fundus of one lower than and partially over- 
lapping the fundus of the other. In these views, 
however, one could not be certain that the ap- 
pearance did not represent a single gallbladder 
of an anomalous type, or deeply indented by an 
adhesion or peritoneal band. However, roent- 
genograms taken after the fat meal (‘“‘cholex’’) 
were more decisive. At 15, 20, and 120 minutes 
(Fig. 2, 4, B and C), two viscera were clearly 
outlined, one somewhat longer and narrower 
than the other. Two cystic ducts could be seen, 
joining to form a short common cystic duct, 


Vor. 61, No. 5 





which in turn entered the visible common duct. 
A normal progressive contraction of both vesi- 
cles could be followed. There was no evidence 
of calculus or other pathologic process. 


SUMMARY 


A case of true double gallbladder (vesica 


Double Gallbladder 675 


Fic. 2. Double gallbladder: 15 (4), 25 (B), and 
120 (C) minutes after the fat meal two gall- 
bladders and two cystic ducts are clearly 
demonstrated. The cystic ducts join to 
form a common cystic duct which in turn 
enters the common duct. 


tellea duplex) is reported in which for the 
first time there was clear roentgenographic 
demonstration of two cystic ducts joining 
to form a common cystic duct. This per- 
mitted its further subclassification into the 
"Y" type. A classification of accessory gall- 
bladder of clinical value is suggested and 
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characteristics of the main types and sub- 
types summarized. 


Alfred P. Ingegno, M.D. 
27 Eighth Ave. 
Brooklyn 17, N. Y. 


ADDENDUM 


On April 26, 1948, this patient, S. C., was 
subjected to gastric resection because of re- 
currence of his ulcer complaints. The operation 
was performed by Dr. Edward P. Dunn at the 
Long Island College Hospital. At operation the 
presence of two gallbladders and two cystic ducts 
was verified. The gallbladders were in the gall- 
bladder fossa and had a common peritoneal in- 
vestment. Further dissection and exploration of 
the extrahepatic biliary tract was not at- 
tempted since it would have added an unwar- 
ranted and unjustifable risk to the major 
surgery required. 
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CO-EXISTENT BENIGN GASTRIC ULCER AND 
ADENOCARCINOMA OF THE STOMACH* 


By JOHN T. BRACKIN, M.D.,} and JOSEPH M. MILLER, M.D.** 


FORT HOWARD, MARYLAND 


GREAT number of articles on the pa- 

thology and surgery of the stomach 
are published each year but rarely 1s 1t pos- 
sible to find a reference to the co-existence 
of benign and malignant lesions in that or- 
gan. The standard textbooks of pathology 
and surgery do not mention this association 
but certainly the incidence of this combina- 
tion of lesions must be greater than a review 
of the literature reveals. The purpose of this 
paper is to present such a dual lesion. 


REPORT OF CASE 


The patient was a white male, aged forty- 
nine, whose weight had decreased about 14 
pounds during the five months preceding ad- 
mission to the hospital. He stated that he had 
vomited about once a day for the last four 
months, and had noticed a mild intolerance to 
food with a high fat content. Hematemesis and 
melena had not been noted. Other symptoms 
were completely lacking. 

Physical examination was noncontributory. 
A mass was not felt in the abdomen. 

The value for hemoglobin was 98 per cent, 
the complement fixation and precipitation tests 
for syphilis negative and the urinalysis within 
normal limits. Gastric analysis in the fasting 
state revealed a total acidity of 32 units of 
which 20 were free hydrochloric acid and 12 
were combined. A second analysis in which his- 
tamine was used as a stimulant showed a 
marked response to the drug. The values for 
free and total acids before the administration of 
histamine were 6 and 18 units respectively. In 
one-half hour these values had risen to £o and 
80 and in one hour to 54 and 84 units respec- 
tively. At one and a half hours the values had 
dropped slightly to 42 and 66 units respec- 
tively. Examination of the stool revealed a one 
plus reaction for occult blood. 


The roentgenogram of the thorax was within 
normal limits. Roentgenoscopic examination 
showed a normal appearing esophagus and the 
barium suspension entered the stomach in a 
continuous stream. The prepyloric segment of 
the stomach appeared constantly irregular. The 
duodenal cap filled out well and emptied rap- 





Fic. 1. Benign ulcer crater on mid-portion of lesser 
curvature of the stomach. 


idly. Serial roentgenograms of the abdomen fol- 
lowing ingestion of the barium meal demon- 
strated an ulcer crater I cm. in diameter on the 
mid-portion of the lesser curvature (Fig. 1). The 
prepyloric segment of the stomach showed a 


* Published with permission of the Chief Medical Director, Department of Medicine and Surgery, Veterans Administration, who 
assumes no responsibility for the opinions expressed or conclusions drawn by the authors. 

T Chief of the Department of Radiology, Veterans Administration Hospital, Fort Howard, Maryland. 

** Chief of the Department of Surgery, Veterans Administration Hospital, Fort Howard, Maryland. 
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Fic. 2. Carcinoma of the prepyloric segment 
of the stomach. 


constant irregularity (Fig. 2) and peristalsis did 
not pass through this area. The duodenum 
showed nothing unusual. The three hour film 
demonstrated 25 per cent gastric residue. The 
findings indicated the presence of a benign ul- 
cer of the lesser curvature of the stomach and a 
prepyloric lesion having the appearance of a 
neoplasm. 

Laparotomy revealed an indurated ulcer 
about I cm. in diameter on the posterior wall of 
the stomach near the lesser curvature at about 
the middle portion and a hard mass about 4 cm. 
in diameter in the pylorus. The regional lymph 
nodes lying on the head of the pancreas were 
firm and enlarged but gross evidence of metas- 
tasis were not found elsewhere. A subtotal gas- 
trectomy with removal of about three-fifths of 
the stomach, a wide resection of the greater 
omentum, a dissection of the involved lymph 
nodes over the head of the pancreas and a wide 
resection of the lesser omentum were done. 

'The pathologic examination was made by Dr. 
William E. VandeGrift. The specimen was a 
portion of the stomach (Fig. 3), 15 cm. in length 
and g cm. in width. Two ulcers of widely diver- 
gent characteristics were present. A small ulcer, 
0.5 cm. in diameter without overhanging mar- 
gins, was present on the lesser curvature. Seven 
centimeters distal to this lesion, in the pylorus, 
was a second ulcer measuring 3 by 1.5 by o.5 
cm. and having firm, grayish-pink, overhanging 
margins. Two large lymph nodes were attached 
to the posterior wall of the pylorus. The larger 
of the two lymph nodes was 2 cm. in diameter 
and both nodes were almost entirely replaced 
by tumor tissue. One small lymph node was 
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found in the greater omentum, but was not 
grossly involved by tumor. 

Microscopic examination of the smaller lesion 
revealed a characteristic peptic ulcer inasmuch 
as tumor cells were not seen, the base was formed 
by dense scar tissue and the muscularis was 
drawn into the sides of the ulcer. The larger le- 
sion was an ulcerated adenocarcinoma, the base 
of which was formed by granulation tissue 
heavily infiltrated with polymorphonuclear 
eosinophilic leukocytes, plasma cells, and 
lymphocytes. The lesion was lined internally 
with purulent exudate and partially digested 
tissue. The muscle was not drawn into the bed 
of the neoplasm. The tumor was seen to extend 
in the mucosa to a distance of 0.5 cm. from the 
ulcerated area but was not found in the lower 
portion of the muscularis or in the serosa. The 
involved lymph nodes were almost completely 
replaced by tumor similar in appearance to that 
found in the stomach. 

The patient's postoperative period was com- 
plicated by jaundice owing to a hemolytic reac- 
tion from citrated whole blood. A slight degree 
of atelectasis of the lower lobe of the right lung 





Fic. 5. Operative specimen showing: (/7) benign gas- 
tric ulcer; (B) adenocarcinoma; (C) lymph nodes 
involved by malignant lesion. 


also occurred. Both complications disappeared 
rapidly and the abdominal wound healed read- 
ily. The remainder of his stay was uneventful 
and he was discharged from the hospital on the 
eighteenth postoperative day. 

The patient was again seen six months after 
operation. At that time, he stated that he felt 
quite well and had gained weight. Physical ex- 
amination and roentgenographic examinations 
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of the chest and abdomen were negative for 
definite evidence of recurrent carcinoma or 
metastases. 


Comment. One point of particular interest 
in our patient was the result of gastric 
analysis. Generally, it is felt that the pres- 
ence of fair amounts of acid in the stomach 
Is protection against the development or 
evidence for the absence of carcinoma. A 
casual review of the subject proves that 
such is not the case, for normal or even 
high values for hydrochloric acid do not in- 
sure benignity. This fact was likewise borne 
out in this particular patient. 

It is noteworthy that during the roent- 
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genoscopic examination the benign gastric 
ulcer was completely overlooked. The 
crater, however, was demonstrated on five 
of the serial roentgenograms. These facts 
illustrate the complemental value of roent- 
genoscopy and roentgenography in a diag- 
nosis of small peptic ulcers. Complete re- 
liance should not be placed in either of the 
examinations alone. Thorough roentgeno- 
logic study of the stomach and duodenum 
must include roentgenoscopic examination 
and routine roentgenograms made in vari- 
ous proJections. 


Veterans Administration Hospital 
Fort Howard, Maryland. 
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ADENOCARCINOMA OF THE JEJUNUM 


REPORT OF TWO CASES 


By P. B. PARSONS, M.D. 
NORFOLK, VIRGINIA 


HE relative rarity of primary carci- 

noma of the jejunum makes worth 
while the reports of 2 additional cases. One 
was diagnosed by roentgen examination, 
the other was tentatively diagnosed. Re- 
view of the literature shows about three 
hundred cases reported. The incidence by 
division of the small intestine is given by 
Mayo and Nettrour as duodenum most fre- 
quent, ileum next and jejunum last. Shal- 
low, Eger and Carty give the general au- 
topsy incidence of o.1 per cent, or 36 times 
less frequent than carcinoma of the colon. 
Three per cent of intestinal carcinomas and 
60 per cent of intestinal sarcomas occur in 
the small intestine. Carcinoma, however, 1s 
twlce as common as sarcoma. 


REPORT OF CASES 


Case 1. L. H. 


, female, aged fifty-one, admit- 


ted on June s, 1945, complaining of mild cramp- 
ing pains in the abdomen for the past week. She 
had had nausea but no vomiting. The pain was 
epigastric and had been continuous since onset. 





Fic. 1. Case r. The dilated jejunal loop which pre- 
sented on the first examination. Subsequent stud- 
ies failed to confirm this finding. 


The past history and review of systems were 
non-contributory. 

Physical Examination. Temperature 99° F., 
pulse 100, respiration 20, blood pressure 260/ 
110. The patient was an obese colored female 
not appearing sick and complaining only 
slightly of abdominal pain. The left epigastric 
area was the point of maximum tenderness. No 
mass was felt. Other positive findings were left 
ventricular enlargement and arteriosclerosis. 

Accessory Clinical Findings. Hemoglobin, 91 
per cent; erythrocyte count, 4,500,000; leuko- 
cyte count, 8,400, with polymorphonuclears 55 
per cent, lymphocytes 43 per cent, monocytes 2 
per cent. Urinalysis: specific gravity 1.014, re- 
action alkaline, negative for albumin, sugar four 
plus, microscopic negative. Blood sugar, 235 
mg.; nonprotein nitrogen, 24 mg. per IOO cc. 
Wassermann reaction, four plus. The prelimi- 

nary diagnosis was diabetes mellitus, syphilis, 
hypertension and obesity. Low grade intestinal 
obstruction as the cause of the cramping pain 
was to be ruled out. 

Course in Hospital. On June 9, 1945, a gastro- 
intestinal roentgen series was performed. The 
esophagus, stomach and duodenum were nega- 
tive. At four hours a greatly dilated loop of 
jejunum was noted in the middle and lower part 
of the left side of the abdomen (Fig. 1). This 
dilatation ceased abruptly in the right lower 
quadrant. The caliber was twice normal. A ten- 
tative diagnosis of low grade obstruction due to 
tumor of the small intestine was made. An ileal 
roentgen series done three days later did not 
confirm this finding and it was felt that the ab- 
normality noted was due to low grade obstruc- 
tion which had relieved itself. Laparotomy was 
considered but not done because of the diabetes 
and syphilis. The cramping disappeared and the 
patient was discharged after the diabetes was 
brought under control. 

Subsequent Course. The patient remained in 
good health until October, 1946 (seventeen 
months) at which time she developed symptoms 
and signs of acute intestinal obstruction. Emer- 
gency laparotomy showed a large carcinoma of 
the jejunum, encircling the bowel and extending 
well into the mesentery (Fig. 2). The lesion and 
involved mesentery were resected. The patient 
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made an uneventful recovery. She was well un- 
til April, 1947, at which time there was recur- 
rence of the growth causing obstruction. The 
obstruction was relieved but the tumor could 
not be resected. 


Case 11. C. F., male, aged seventy, was ad- 
mitted on January 2, 1947, complaining of pain 
in his stomach. The onset came one week before 
and consisted of colicky pain. This was followed 
by distention, nausea and vomiting. Past his- 
tory and review of systems showed that he had 
had a similar attack three years before. This 
cleared up with bed rest. The past history was 
otherwise non-contributory. 

Physical Examination. Temperature, 101? F.; 
pulse, 80; respiration, 22; blood pressure, 128/ 

2. The patient was quite ill and complained of 
pain in his abdomen. He showed moderate dis- 
tention but no masses were felt. Otherwise, the 
examination was negative. 

Accessory Clinical Findings. Hemoglobin, 91 
per cent; erythrocyte count, 4,760,000; leuko- 
cyte count, 7,200, with 68 per cent polymorpho- 
nuclears, and £2 per cent lymphocytes. Urinaly- 
sis: specific gravity 1.021, alkaline reaction, al- 
bumin slight trace, sugar negative. 

Course in Hospital. A flat film of the abdomen 
showed dilated loops“of small intestine and no 
colonic gas. The patient was treated for intes- 
tinal obstruction with parenteral fluids and 
Wangensteen drainage. He improved rapidly. 


Case 1. Photomicrograph of the resected tumor. Adenocarcinoma. 


On January 3, 1947, a barium enema examina- 
tion was negative. Wangensteen drainage was 
continued for four days and then discontinued. 
He tolerated fluids well by mouth. On January 
13, 1947, a gastrointestinal series showed 

greatly dilated loop of jejunum in the left mid 
abdomen. This dilatation ceased abruptly and 
the distal portion of the loop was ragged (Fig. 





Fic. 5. Case rr. Marked jejunal dilatation with sharp 
and irregular narrowing of the lumen. Note that a 
small amount of barium has passed beyond this 


point. 
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Fic. 4. Case 11. Photomicrograph of the resected tumor. Adenocarcinoma. 


3). A diagnosis of tumor of the jejunum was 
made. On January 15, 1947, a laparotomy was 
performed and an annular tumor found 23 feet 
from the ligament of Treitz. The jejunum above 
was distended, below it was normal. There was 
no extension of the tumor. The lesion was re- 
sected with a wide margin and the abdomen 
closed. Histopathologic studies showed adeno- 
carcinoma of the jejunum (Fig. 4). The post- 
operative course was stormy but the patient 
recovered after three weeks. Wangensteen 
drainage was maintained for one week and a 
secondary closure was necessary on the tenth 
postoperative day. He was discharged on the 
twenty-third postoperative day. He has been 
well to date. 


SUMMARY 


I. Two cases of adenocarcinoma of the 
jejunum are reported. 

2. One was diagnosed preoperatively by 
roentgen examination, the other was diag- 
nosed on first study but on follow-up stud- 
ies the lesion could not be demonstrated. 

3. It is to be noted that a tumor large 
enough to cause obstruction at one exami- 
nation will be completely non-demonstra- 
ble subsequently. 


Norfolk General Hospital 
Norfolk 7, Virginia 
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THE DIAGNOSIS OF SPINAL MENINGIOMAS AND 
SCHWANNOMAS BY MYELOGRAPHY* 


By ERNEST H. WOOD, JR., M.D. 


NEW YORK, NEW YORK 


INTRODUCTION 


JM = MODs of accurate roentgenologi- 

cal diagnosis of spinal meningiomas 
and nerve sheath tumors have been sought, 
since they form the largest proportion of 
spinal neoplasms which can be extirpated 
completely by surgery. Myelography offers 
the best means of early diagnosis of the 
lesions. Almost all of the extramedullary, 
intradural tumors are benign neoplasms; 
usually meningiomas or schwannomas. 
Primary subarachnoidal and subdural tu- 
mors of other histopathological types are 
encountered infrequently. 

The purpose of this paper is to point out 
the myelographic abnormalities which sug- 
gest the presence of a meningioma or 
schwannoma in the spinal intrathecal 
spaces. 


GENERAL CONSIDERATIONS 


Meningiomas, which are thought to arise 
from the cells covering the arachnoid villi, 
microscopically are composed of elongated 
cells in whorled arrangement. Schwan- 
nomas, which are called also neurilemmo- 
mas and neurinomas, presumably arise 
from the cells of the sheath of Schwann. 
Microscopically schwannomas consist of 
cells with elongated nuclei arranged side 
by side so as to resemble a palisade. 

While meningiomas and schwannomas 
occasionally may be confused by gross in- 
spection, each tumor has several growth 
characteristics which are helpful in differ- 
entiating the two lesions. The meningiomas 
are firm growths which discretely compress 
and angulate the spinal cord. Meningiomas, 
although usually subarachnoidal, are ad- 
herent to the dura over a broad surface. 
The schwannomas are encapsulated, soft in 
consistency, often cystic, and usually do 


not make as deep a depression in the spinal 
cord as meningiomas. Schwannomas usually 
are attached to the posterior nerve roots 
and rarely are adherent to the dura. As a 
rule the nerve sheath tumors are smoother 
and larger than meningiomas and may be 
multiple, as emphasized by Camp.! 

Intrathecal meningiomas and schwanno- 
mas form between 60 and 7o per cent of all 
primary neoplasms of the vertebral canal, 
according to Wolf.“ A high incidence was 
found also in a large number of intraspinal 
tumors studied by Rasmussen, Kernohan 
and Adson." There is no large difference in 
the relative frequency with which spinal 
meningiomas and schwannomas occur. Els- 
berg? observed that 80 per cent of spinal 
meningiomas are seen in women and that 
they are more frequent in patients over 
forty years of age. Schwannomas occur with 
equal frequency in the male and female and 
are found as often before as after the age 
of forty years. Tumors of each type may 
grow at any vertebral level, although in the 
experience of Elsberg? over 70 per cent of 
spinal meningiomas were located in the 
thoracic vertebral canal. 


ROENTGENOLOGICAL INVESTIGATION 


A change in appearance of the bones in 
plain roentgenograms of the vertebral 
column is not a constant finding in patients 
with spinal schwannomas and meningio- 
mas. Of a group of patients studied by 
Camp,? only 22 per cent had tumors of 
sufficient size to erode the vertebrae by 
pressure. Such bony changes were caused 
four times as often by schwannomas as by 
meningiomas. Epstein and Davidoff 
pointed out that plain film changes are 
found only in advanced cases. 

The value of myelography to detect in- 


* From the Department of Radiology of the College of Physicians and Surgeons, Columbia University, and the Radiological Service 


of the Neurological Institute, New York. 
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traspinal tumors early has been stressed by 
Camp.? A review of the literature of mye- 
lography by Weber? led to the conclusion 
that radiopaque oils are the most satisfac- 
tory contrast media for study of the sub- 
arachnoid space. Camp? stated that today 
the procedure has attained a high degree of 
accuracy for the detection and localization 
of a tumor that is equalled by few other 
diagnostic roentgenological methods. 

The use of myelography in the past has 
been limited to the demonstration of the 
tumor and the identification of its vertebral 
level. A definite diagnosis of meningioma 
or schwannoma has been made only in 
isolated instances or in small groups of 
patients, such as the observations of Rei- 
ser,” Peiper,??° Odin, Runstróm and Lind- 
blom? and more recently of Epstein and 
Davidoff.” Perhaps the largest group of 
patients with tumors studied by myelog- 
raphy was reported by Camp. An analysis 
of the myelogram abnormalities of a group 
of patients studied at the Neurological 
Institute indicates that a benign extra- 
medullary, intrathecal tumor can be diag- 
nosed by the radiologist in almost every 
case in which such a lesion is present. 


MATERIAL 


Thirty cases of intradural spinal menin- 
giomas and nerve sheath tumors studied by 
radiopaque oil myelography have been re- 
viewed. In each instance the tumor was re- 
moved surgically. The tumors were classi- 
fied by histopathological examination of the 
specimen. 

Meningiomas and schwannomas occurred 
with almost equal frequency. There were 16 
patients with tumors of meningeal origin 
and r4 patients with nerve sheath tumors. 
More women than men had tumors of each 
type; 70 per cent of the meningiomas oc- 
curred in women. Sixty-three per cent of 
the meningiomas were found in the thoracic 
region (Table r). 

The average age of the patients with 
meningiomas was forty-nine years. Only 2 
patients were below the age of forty years; 
the youngest was thirty-seven years of 
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age. The average age of the patients with 
schwannomas was thirty-eight years. There 
were almost as many patients below the 
age of forty years as above; the youngest 
patient was fifteen years old. 

A study of the myelography films of the 
30 patients disclosed that in every case an 
obstruction to the flow of radiopaque me- 
dium occurred at the upper or lower mar- 
gin of the tumor. A part of each tumor was 
outlined sharply at the point of obstruction 


TABLE I 


ANALYSIS OF 3O CASES OF SPINAL MENINGIOMAS 
AND SCHWANNOMAS 











Both Menin- Schwan- 





Types giomas nomas 

Male II 5 6 
Female 19 1I 8 
Over 40 years of age 22 14 8 
Under 40 years of age 8 2 6 
Average age (years) 44 49 38 
Bone changes in plain films § 2 3 
Complete obstruction to 

radiopaque oil flow 20 11 9 
Incomplete obstruction 

to radiopaque oil flow — 1o 5 5 
Cervical tumors 7 3 4 
Thoracic tumors 15 IO L: 
Spinal cord displaced 22 13 9 
Lumbar tumors 8 3 5 
Cauda equina displaced 6 2 4 
Cauda equina not displaced 2 I I 





because of close contact of the radiopaque 
medium with the mass. In some instances, 
the obstruction was incomplete and in 
such myelograms the tumor was outlined on 
more than one side (Fig. 1, 2, and 4). 

The outline of the tumor usually ap- 
peared as a concave filling defect in the 
head of the column of radiopaque oil. The 
margins of the lesions appeared smooth 
except at points of attachment to the men- 
inges. In each case the tumor grew more to 
one side of the midline than the other so 
that it could be designated as predomi- 
nantly right lateral or left lateral in posi- 
tion from the frontal roentgenogram. 

The majority of the tumors occurred 
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FIG. 1, £ and B. Meningioma at T-7. (Note: The large vertical white arrow in this and subsequent illustra- 
tions indicates the direction of gravitational flow of the radiopaque oil column at the time the myelogram 
film was made.) 

A fifty-four year old woman (Unit No. 870914) entered the hospital because of pain in the right flank 
and right lower extremity. She was unable to walk for six months before admission. The patient had a 
spastic paraplegia. Sensibility to all stimuli was diminished below the ninth spinal cord segment. The cere- 
brospinal fluid contained 162 mg. per cent protein. 

An almost complete obstruction to the cephalad flow of radiopaque oil was found at T-7 when myelog- 
raphy was performed. A filling defect (white arrows) in the contrast medium, caused by an oval tumor 
attached to the dura on the right side over a wide area, was demonstrated (4). The spinal cord, indicated 
by a band of diminished density (black arrows), was displaced to the left. A small amount of radiopaque 
oil, which passed cephalad between the tumor and spinal cord, outlined the upper margin of the mass when 
the patient was placed upright. A lateral film (B), with the patient erect, showed that the contrast medium 
did not pass behind the tumor, which suggested that the mass was adherent also posteriorly to the dura 
over the area between the arrows. At operation a meningioma, attached to the inner surface of the dura, 
was disclosed behind and to the right of the spinal cord. 


above the level of the first lumbar vertebra, 
the level of the lower end of the spinal 
cord. Three meningiomas were in the 
cervical region, 10 in the thoracic region 
and 3 meningiomas were at lumbar levels. 
Four schwannomas were found in the 
cervical vertebral canal, 5 in the thoracic, 
and 5 in the lumbar region. In all of the 
cases with tumors at spinal cord levels 
the margins of the spinal cord were out- 
lined and the spinal cord was found to 


be displaced lateralward and compressed by 
the tumor (Fig. 1, 2, 4, and 5). Ventral or 
dorsal displacement of the spinal cord by 
the tumor was revealed in some cases 
in which satisfactory lateral myelograms 
were obtained. 

In 8 patients the tumor was located be- 
low the lower end of the spinal cord. In 6 
of the 8 cases the roentgenograms showed 
the outline of spinal nerve roots displaced 
lateralward by a neoplasm (Fig. 3 and 6). 
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Fic. 2, Æ and B. Meningioma at T-8. A fifty-two year old woman (Unit No. 865071) was admitted to the 


hospital because of pain in both knees which had been present for three years. Both legs were described 
as being stiff and for one year she had unsteadiness on walking. The patient had a spastic gait with dragging 
of the toes of the left foot. There was questionable slight impairment of touch and pain sensation below the 
level of the tenth thoracic spinal cord segment. 

Myelographic examination revealed an incomplete obstruction to the cephalad flow of radiopaque oil at 
the level of T-8. The irregular lower and medial margins of a tumor (white arrows) were outlined on the 
left side of the subarachnoid space by the head of the oil column (4). The spinal cord (black arrows) was 
displaced to the right and compressed. A small amount of contrast medium, which passed into the upper 
thoracic region, outlined the upper margin of the tumor (white arrow) at the lower margin of T-7 when the 
patient was placed erect (B). After a laminectomy was performed, an intrathecal meningioma was found 


extending around two-thirds the circumference of the spinal cord on the left side. 


Two patients, in whom the myelogram 
failed to show displaced nerve roots, had 
very large tumors. Marked distortion of 
normal structures was found at the time of 
operation in the 2 cases; in I instance 
nerve roots could not be identified by the 
surgeon on gross inspection of the lesion at 
the operating table. 


COMMENT 


A sharply outlined defect in the advanc- 
ing head of the radiopaque oil column at 
myelography was recognized by early in- 
vestigators as a roentgenological charac- 
teristic of intradural tumors. The ability 


to differentiate obstructing intradural tu- 
mors from extradural lesions has been de- 
nied recently by Epstein and Davidoff.’ 
Camp and Addington‘ stated that in ap- 
proximately 20 per cent of patients it was 
not possible to determine the relationship of 
a spinal tumor to the meninges and spinal 
cord. A clearly defined tumor margin, indi- 
cating an intradural lesion, was observed in 
the myelograms of all of the 30 patients in 
the group which has been discussed. 

The importance of displacement of the 
spinal cord and spinal nerve roots as evi- 
dence of an extramedullary lesion previ- 
ously has not been emphasized. Early stu- 
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dents of myelography believed that extra- 
medullary lesions should displace the spinal 
cord. Odin, Runstróm and Lindblom? ob- 
served in I patient at myelography a dis- 
placed spinal cord due to a thoracic men- 
ingioma. 

Twenty-two patients of the group under 
consideration here had tumors at some level 





Fic. 3. Meningioma at L-3. A thirty-nine year old 
woman (Unit No. 589483) had pain in the lower 
back for two years. Nine months before entering 
the hospital the patient developed severe pain in 
the right hip and thigh. There was progressive 
weakness of the right lower extremity. The patient 
had atrophy of the muscles of the right thigh and 
leg. The deep tendon reflexes of the right lower ex- 
tremity were inactive. Areas of hypesthesia and 
hypalgesia were present in the right leg. 

Myelography disclosed an obstruction to the 
caudad flow of radiopaque oil at L-2/3. The upper 
margin of a mass (white arrow) was outlined dis- 
tinctly on the right side of the subarachnoid space. 
A large spinal nerve root (black arrow) was shown 
displaced to the left by the tumor. At operation a 
large intra-arachnoidal meningioma, measuring 
2.5 cm. in length and 1.5 cm. in diameter, was 
found. The neoplasm was attached to the right 
dorsal part of the dura. One swollen nerve root 
passed over the top of the tumor on the left side. 





Fic. 4. Schwannoma at C-7/T-1. A fifty-one year 


old housewife (Unit No. 850123) was admitted to 
the hospital because of pain in the upper back for 
four years. For fifteen months she had stiffness 
and weaknessof the legs. Paresthesiasof each hand, 
which were more severe on the hypothenar side, 
were experienced for several months. The patient 
had a spastic paraplegia. Pain sensation was dim- 
inished below the second thoracic dermatome and 
temperature sensation was impaired in each leg 
and foot. 

Myelography disclosed delay in the cephalad 
passage of oil at the C-7/T-1 level. Here the oil 
passed slowly around a tumor, flowing chiefly 
along the left side of the subarachnoid space. 
When the patient was tilted upright a spherical 
discrete mass (white arrows), apparently unat- 
tached to the meninges, was encompassed by the 
subarachnoid column of radiopaque oil. The spinal 
cord (black arrows) was displaced to the left and 
compressed by the tumor. At operation an encap- 
sulated schwannoma was disclosed on the right 
ventral aspect of the spinal cord. 


of the spinal cord. In each instance dis- 
placement of the spinal cord by the tumor 
was demonstrated by myelography. Cau- 
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Fic. 5. Schwannoma at C-7/T-1. A forty-seven year 


old housewife (Unit No. 857320) complained of 
54. I 


paresthesias of the left forearm and hand of two 
years’ duration. Four months before admission to 
the hospital she had sudden onset of pain in the 
upper back, left side of the neck, left shoulder and 
left upper arm. For one month the right leg was 
weak and she had no vesical sphincter control. 
The patient had hypotonia of the muscles of the 
left arm and almost complete paralysis of both 
legs. A level of impaired sensation for touch, pain 
and temperature stimuli was established at the 
second thoracic dermatome. 

Myelographic examination disclosed an incom- 
plete obstruction to the cephalad flow of contrast 
medium at the level of T-1. The lower margin of a 
smooth, discrete intrathecal mass (white arrow) 
was outlined on the left side at this level. A small 
amount of radiopaque oil passed along both the 
lateral and medial sides of the tumor to the upper 
cervical region. The spinal cord (black arrows) was 
displaced sharply to the right and compressed by 
the tumor. At operation anoval intradural schwan- 
noma, attached to a nerve root on the left dorsal 
aspect of the spinal cord, was disclosed. 


dad to the conus medullaris the demonstra- 
tion of displacement of spinal nerve roots 
was found to be of diagnostic value in differ- 
entiating meningiomas and schwannomas 


from tumors of intramedullarv origin. 
Camp? attempted only the differentiation 





Fic. 6. Schwannoma of the cauda equina. An eigh- 


teen year old stenographer (Unit No. 3024-H) 
complained of pain in the right thigh of nine 
months' duration, especially on changing position, 
coughing, sneezing or laughing. The pain gradually 
increased in severity unti] walking became very 
painful. The patient had atrophy of the muscles 
of the right thigh. The deep tendon reflexes of the 
right lower extremity were absent. 

Roentgenographic examination of the spinal 
subarachnoid space, after the injection of radio- 
paque oil, disclosed a complete obstruction to the 
caudad flow of contrast medium at the L-2 level. 
The lower end of the radiopaque column outlined 
the upper margin of a large smooth tumor (white 
arrow) in the right side of the lumbar subarachnoid 
space. Linear radiolucent filling defects (black ar- 
row) in the contrast medium, which were thought 
to represent displaced filaments of the cauda 
equina, were demonstrated on the left side. A 
laminectomy was performed from L-1 to L-3 and 
the dural and arachnoidal membranes were 
opened. An oval schwannoma, which measured 3 
cm. in length and 2 cm. in diameter, was attached 
to the right second lumbar nerve root. The 
cauda equina was situated far to the left of its 
usual position. 
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of extradural from intradural lesions in 
this region. — 

The preoperative differentiation of men- 
ingiomas from schwannomas is of more 
academic than practical interest, since 
tumors of both types usually are amenable 
to complete surgical excision. In several of 
the 30 cases reviewed a meningioma rather 
than a schwannoma was suspected be- 
cause the myelogram disclosed a tumor with 
a broad meningeal attachment and slightly 
irregular surface (Fig. 1 and 2). A schwan- 
noma was considered the more likely type 
of neoplasm when the radiopaque medium 
surrounded an encapsulated mass (Fig. 4). 


SUMMARY 


1. A review of the myelograms of 30 
patients with intradural spinal meningio- 
mas and schwannomas revealed that a 
partial or complete obstruction to the flow 
of contrast medium by the tumor occurred 
in every case. Each neoplasm produced a 
sharply demarcated filling defect in the 
radiopaque oil column indicative of an 
intrathecal tumor. 

2. In 28 patients displacement of the 
spinal cord or spinal nerve roots by the 
neoplasm was demonstrated in the myelo- 
gram. Displacement of these nerve struc- 
tures signifies that the lesion is extramedul- 
lary. 

3. A meningioma rather than a schwan- 
noma may be suspected when the myelo- 
gram discloses a tumor with a broad dural 
attachment and slightly irregular surface. 
Schwannomas, being encapsulated, are sur- 
rounded by the radiopaque oil more thor- 
oughly than meningiomas. 

4. The correct diagnosis of spinal menin- 
gioma or schwannoma may be made at 
myelography by the radiologist in almost 
every case in which such a lesion exists. 
It is important that these tumors be recog- 
nized since they can be extirpated com- 
pletely by surgery. 
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STEOGENESIS imperfecta is a dis- 

order of bone formation in which in- 
creased fragility of the bone is the most im- 
portant manifestation. There was once a 
tendency to differentiate as different dis- 
eases an infantile or congential form, which 
was called osteogenesis imperfecta, and an- 
other type found in childhood and adoles- 
cence previously called fragilitis ossium, 
but which is now classified as osteogenesis 
imperfecta /arda. Most modern workers in- 
clude both illnesses as a variety of the same 
disease. Our experience leads us to the same 
conclusion. A complete classification modi- 
fied from Knaggs'? excellent study follows: 


Classification of Osteogenesis Imperfecta 


I. Fetal Variety. 

I. Stillborn or lives a short time only. 

2. Numerous fractures of the ribs and long 
bones are found. 

3. Skull ossification is incomplete, the 
skull often being only a membranous 
bag. 

II. Infantile Variety 

I. Less severe than fetal type. 

2. May continue for several years, al- 
though the prognosis is still poor. 

3. Ossification of cranium incomplete, but 
much further advanced than fetal type. 

III. Osteogenesis Imperfecta Tarda or Fragili- 
tas Ossium. 

t. Infant is born healthy and may have a 
normal childhood except for fractures 
occurring from the slightest cause. 
These fractures may begin at birth or 
shortly thereafter. 

2. As patient grows older, there is often 
less tendency for fractures to occur. 

3. Associated findings: 

Blue sclera 
Deafness of otosclerotic type 
Peculiar shape of the skull 


Laxity of ligaments 
Abnormality of the teeth, nails or hair 
Shortened length of long bones 

4. Findings may vary in each case. 


The characteristics of each type are not 
clear cut or mutually exclusive. The adult 
patient in our series is definitely of the 
tarda type and the child 1s undoubtedly of 
the tarda type. The skull ossification of the 
child patient was complete. 

The most characteristic evidence of oste- 
ogenesis imperfecta is the bone fragility re- 
sulting in an extremely large number of 
fractures caused by the slightest possible 
trauma. This symptom and others that will 
be detailed below are inherited, and this 
inheritance follows usually a "dominant" 
pattern, About one-half of a generation is 
affected, and the transmission is generally 
"direct," i.e, a parent affected with this 
disease transmits the abnormality to half 
of his or her progeny, and the half that es- 
cape do not transmit the condition to their 
offspring. There are probably exceptions to 
this rule. In a very few cases, heredity does 
not seem to be a factor, but enough gener- 
ations may not have been studied, because 
the defect can conceivably skip one or two 
generations. There is no sex-linkage of the 
trait, nor is there a preponderance of one 
sex over the other with this defect. 

In addition to the brittleness of the bones 
there are several other characteristics that 
may or may not be found in a fully de- 
veloped case. These are china blue colora- 
tion of the sclera, deafness of the oto- 
sclerotic type and hypermobility of the 
joints. Even in those children who do 
not inherit the bone fragility, the blue 
sclerae and a peculiar brownish colora- 


690 


Vor. 61, No. 5 


tion of the teeth may be found. The color- 
ation of the sclera is due to a deficiency 
of the quality or quantity of the fibrous 
tissue of the sclera, thus permitting the 
dark pigment of the choroid to shine 
through. The brownish discoloration of the 
teeth is more than likely due to a trans- 
luency of the enamel. 

The blue sclera, even though it is an 
innocuous symptom, is an important char- 
acteristic of osteogenesis imperfecta, be- 
cause in a thorough review of the literature, 
Fraser was unable to find even one case of 
bone fragility in osteogenesis imperfecta 
with a white sclera. 

The peculiar shape of the skull is another 
characteristic in this disease. It resembles 
an inverted triangle with the base of the 
triangle representing the top of the skull. 
The forehead is broad and bulges forward, 
and the parietal bones bulge over the ex- 
ternal auditory meati, pushing the ears 
down and out. The cause of this peculiar 
deformity is unknown but one authority 
believes that it is due to thelack of support 
given to the developing brain by the soft 
cranium. 

Twenty-five per cent of the patients with 
osteogenesis imperfecta develop deafness, 
that has been shown to be due to oto- 
sclerosis. This symptom usually appears 
after twenty-five years of age, when the 
tendency to bone fragility has waned. 
When this point has been reached, the 
patient will often boast how tough his bones 
are, and how he now is able to do things 
he formerly dared not do. 

The family tree of our patients is shown 
in the next column. 


ETIOLOGY 


The etiology of osteogenesis imperfecta 
is unknown. Key believes that this disorder 
is due to congenital instability of the 
mesenchyme or a hereditary hypoplasia of 
the mesenchyme. According to Arey’s! 
excellent manual of embryology, “‘Develop- 
mental Anatomy,” the mesoderm, one of 
the three primary germ layers forms the 
mesothelium and the mesenchyme. The 
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mesothelium differentiates into the peri- 
cardium, pleura, peritoneum, urogenital 
epithelium and striated muscle. The mesen- 
chyme differentiates into smooth muscle; 
notochord (which forms part of the verte- 
bral column), connective tissue, cartilage, 
bone, blood, endothelium of the blood 
vessels, lymphoid organs and the supra- 


5 other well children 
were not available 
for study 


g other children 
did not have any 
characteristic 





O = female 


B.T. = brownish discolora- 
tion of the teeth 
D =deafness 


F.H. = fractured hip 
B.F. = bone fragility 
B.S. = blue sclerae 


renal cortex. The sclera of the eye is also 
formed from the mesenchyme. 

Some of the signs of this condition can be 
explained by a mesenchymal hypoplasia 
while others cannot. Bone fragility, bluish 
discoloration of the sclera, and laxity or 
hypermobility of the joints can thus be 
accounted for, but we cannot attribute the 
brownish discoloration of the teeth to this 
cause, because the enamel of the teeth 
comes from the ectoderm. Some of the 
patients show a defect of the nails which 
is also an ectodermal structure. Many of 
these patients also show blue tympanic 
membranes. One of our patients (Case 1) 
showed this phenomenon. The tympanic 
membrane is formed from the three germ 
layers. The central portion is mesodermal 
while the internal portion is endodermal and 
the external portion is ectodermal. Thus if 
an analogy is drawn with the blue sclerae, 
the defect 1s in the diminution of thickness 
of the ectodermal layer allowing the color 
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of the mesodermal layer to shine through. 
Thus it seems that there is more than one 
germ layer involved, i.e. certainly two and 
perhaps all three layers. 

Some investigators!!? suspect a faulty 
metabolism resulting from various endocrine 
disturbances to be the underlying defect in 
osteogenesis imperfecta. However, at au- 
topsy, the entire system of ductless glands 
has been found to be structurally normal. 
On the other hand, Rosenbaum! cites the 
literature to show that bone fragility may 
be due to an alteration in the region of the 
anterior pituitary gland. According to his 
view, decalcification of the skeleton some- 
times follows cerebral disorders. We noted 
a case in the literature of fragility of bone 
associated with an hypophyseal tumor. 
Rosenbaum recommends that these patients 
be treated with anterior pituitary hormone. 


While the possibility that the cause of. 


osteogenesis imperfecta 1 is due to pituitdry 
gland dysfunction is an attractive theory, 
it does not have sufficient evidence to sup- 
port it. One of our patients (Case 1) has an 
intractable bleeding peptic ulcer. This 
“might possibly support the pituitary dys- 
function theory, since in 1932 Cushing? 
noted that functional derangement of au- 
tonomic centers in the hypothalamus may 
play some part in the causation of peptic 
ulcer. However, more recent work seems to 
lean toward the theory that acute gastric 
erosions may result from this derangement 
of function, but not chronic peptic ulcer. 


HISTOPATHOLOGY AND PATHOGENESIS 


The pathogenesis of this condition is 
unknown and various authors have given 
their individual opinions on this subject. 

To discuss the complicated process of 
normal bone formation is outside the scope 
of this paper. However, it might not be 
amiss to list certain salient features, so 
that the process of abnormal bone pro- 
duction can be understood.? Normal bones 
are not transmuted or indurated cartilages, 
but are new formations, produced around 
or within the cartilage which are later 
destroyed. Certain bones (flat bones of the 
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skull) are produced from connective tissue 
directly without having been preformed in 
cartilage. These are called membrane bones 
in contradistinction to cartilage bones. 

Bone is formed both around the cartilage 
(perichondrial bone) and within the carti- 
lage (endochondrial bone), and the carti- 
lage itself degenerates. The typical long 
bone of the adult consists of (1) periosteum, 
(2) a laminated area forming the haversian 
canals which surround the nutrient blood 
vessels, and (3) the marrow cavity. The 
bone cells are situated between the lamellae 
or layers of bone. Each haversian system 
consists of an artery and a vein and is 
surrounded by concentric lamellae of bone. 
Between these lamellae the bone cells are 
found. All the bone cells of the haversian 
system receive nutriment through the 
canaliculi opening into the central canal in 
which the artery and vein are situated. 
Knaggs® believes that there occurs in 
osteogenesis imperfecta a metaplasia of 
cartilage cells directly to abnormal bone 
cells. These abnormal bone cells are large 
and oval and show no tendency to form 
canaliculi. The new bone is imperfectly 
laminated and sometimes even granular. 
From this property the synonym of this 
disease ''osteopsathyrosis," has been intro- 
duced. 

At the epiphyseal line there is no ab- 
normality in the zones of cartilage pro- 
liferation and calcification. However, there 
is a failure in the next stage, in that there is 
no invasion of the calcified cartilage by the 
osteoblasts of the marrow. Instead the 
calcified tissues seem to undergo a process 
of metaplasia into abnormal bone, the carti- 
lage cells appearing to become the new 
abnormal bone cells. This new bone forms 
slender, delicate, longitudinal trabeculae 
with large interstices filled with delicate 
connective tissue or fibrous marrow. 

The shortened length of the long bones 
may be due to the interference with the 
normal processes of bone formation at this 
part of the epiphyseal line. 

The bone formed by the periosteum 1s 
also abnormal. The fibrous periosteum 
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is thicker than usual and the bone cells in 
its deep surface are large and oval, closely 
resembling cartilage cells. Knaggs believes 
that they are true cartilage cells. New bone 
is formed by calcification and ossification 
around these abnormal cells. The new 
bone is said to be non-lam nated, has no 
haversian canals, and is granular and 
porous, with numerous spaces filled with 
loose connective tissue. The cortex of the 
bone is thin. These changes impair the 
strength of the shaft and lead to increased 
fragility. 

MacCallum” agrees with these findings 
for the most part, except that he does not 
recognize the direct metaplasia of the 
cartilage cell to the abnormal bone cell. 

Loesche!'? finds that these cases have a 
sufficient number of osteoblasts, but he feels 
that they are functionally inefficient and 
that this disease is due to the lack of 
capacity of osteoblasts to form osteoid 
tissue. 

There seems to be some difference of 
opinion by different autaorities as to 
whether the bones are hard or soft. Fraser? 
in discussing biopsy of bcne in patients 
with this condition comments on the 
extreme density and hardness of the bone 
and states that the bone feels and cuts like 
marble. Lutz" states that the bones are 
usually soft. Undoubtedly shey are speak- 
ing of the two different stages of this 
condition, the former abou: the end stage 
when the tendency to fragility has been 
lost, and the latter whea the marked 
fragility is still present. 


ROENTGENOLOGICAL STUDIES 


The roentgenological picture varies ac- 
cording to the type of the disease." 

In the fetal type, there s marked acal- 
cification of all the bones. There are 
numerous fractures of the long bones. The 
ribs and skull show smal, thin isolated 
plates of bone. 

The infantile type preseats similar, but 
less pronounced findings. 

In the delayed type, i.2., osteogenesis 
imperfecta tarda, there are many evidences 
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of old ununited fractures, marked bowing 
of the long bones and acalcification. The 
cortex of the long bones is thin. The trans- 
lucent roentgen shadows with the at- 
tenuated trabeculae are the typical appear- 
ance of the bones. Some of the authorities 
have noted the slender shaft and the ex- 
panded extremities of the bones. 

In the healing of the fractures, the callus 
in some of the cases seems to be minimal, 
while in the others, the callus is exuberant. 
In our patients the bone was markedly 
thickened at the fracture site following 
healing. As a result of this thickening, the 
bone appeared to be bowed at this level. 


DIFFERENTIAL DIAGNOSIS 


In infants and young children, osteo- 
genesis imperfecta must be distinguished 


from rickets, congenital syphilis and scurvy. 
The normal E seal lines as seen on the 


roentgenogram in osteogenesis imperfecta 
serve to exclude Wee condire. 

e roentgen characteristics of the 
condition would also exclude bone tumors 
and osteitis fibrosa cystica. In osteogenesis 
imperfecta the blood calcium, phosphorus 
An alkaline phosphatase are normal, while 


in osteitis fibrosa cystica, the blood calcium 
is elevated, the phosphorus | is depressed and 


the alkaline phosphatase is usually in- 


creased. Some authors state that the blood ' 


alkaline phosphatase is increased also in 
osteogenesis imperfecta, but the consensus 
now 1s that this finding is within the normal 
range. This was true of our cases. 

The differential diagnosis from osteo- 
malacia is somewhat more difficult. Osteo- 
malacia is usually found in pregnant women 
and in this condition the bones usually 


bend rather than fracture. In osteomalacia 
the bone trabeculae are made up of osteoid 
tissue and general lack of calcuim deposit. 
In osteogenesis imperfecta, since there is 
failure of proper evolution of the osteo- 
blast, there is defective bone formation. It 
is said that this distinction can be made 


from a biopsy specimen. We have had no 
experience with biopsy in these diseases. 
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Fic. r. Photograph of Case 1, illustrating the large 
parietal bosses, eversion of the ears and the tend- 
ency of the skull to appear like an inverted tri- 
angle. 


TREATMENT 


The treatment in this condition has 
been haphazard, as would be expected 
from the fact that both the etiology and 
pathogenesis are unknown. However, some 
experimental therapeutic trials warrant 
further investigation. 

Viosterol and parathyroid extract appear 
to be contraindicated in this condition 
according to Hansen.^* Both of these 
substances cause an increased output of 
calcium and phosphorus to the extent that 
a negative calcium balance is produced. 
This finding occurs following treatment in 
patients with osteogenesis imperfecta as 
well as in normal persons. In cases of 
osteogenesis imperfecta without treatment, 
Hansen also found a negative calcium 
balance, so that the administration of 
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viosterol or parathormone would accentuate 
a disturbance already present. 

Experimentally, it was found that if the 
thymus was removed, induced fractures 
were slow in uniting. For this reason, 
Ryan” and Secord eż 4/.5 fed thymus gland 
extract to a patient with this disease and 
reported good results. 

Chess, Chess and Keeton? advised giving 
these patients testosterone and noted an 
improvement in general appearance and 
increased vigor in one patient with osteo- 
genesis imperfecta. His patient had before 
treatment a negative calcium, phosphorus 
and nitrogen balance and a low blood 
calcium, phosphorus and alkaline phos- 
phatase. After treatment there developed 
a positive calcium, phosphorus and nitrogen 
balance with essentially normal figures for 
these substances. 

Rosenbaum!? suggested treatment with 
anterior pituitary hormone because of 
reasons discussed above under the heading 
of “Etiology.” 

Certainly the fact that these patients 
improve as they approach adulthood seems 
to suggest that an endocrine gland may be 





Fic. 2. Roentgenogram of skull of Case 1, showing 
the forehead bulging forward. 
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involved as the cause of the improvement. 
Since nothing else can be done for these 
unfortunate people anterior pituitary-like 
hormone or testosterone should be tried. 

On reviewing the history of these patients 
one 1s impressed by the remarkable number 
of accidents that these patients have. 
However, this impression seems to be more 
apparent than real. The "accidents" that 
cause frequent fractures in these patients 
are experienced by most of us without 
undue effects of any kind. 


CASE REPORTS 


Case 1. J. LaD., Sr., male, aged forty-six, had 


a history of recurring fractures caused by slight 





Fic. 5. Roentgenogram of one of the femurs of Case 
I, showing bowing of the femur and thickening of 
the bone at one of the fracture sites. 


traumas, recent onset of deafness, and in recent 
years recurrent episodes of bleeding peptic 
ulcer. At the age of eight, he fractured his left 
patella when he jumped off a wagon. At four- 
teen years of age he fractured his left femur and 
left arm because of a slight fall. Between four- 
teen and seventeen years of age, his left forearm 
was fractured five or six times, when he fell 
from a horse, when he was struck by a baseball 
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Fic. 4. Case 1. Separation of acromio- 
clavicular junction. 





Fic. 5. Case 1. The deformity of the antral portion of 
the stomach and the duodenum is shown. 
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Fic. 6. Case 11. Arrow indicates separation of the 
head from the neck of the humerus at birth. 


and when he fell several times while playing. At 
twenty years of age he dislocated and fractured 
his left hip when he tripped while stepping from 
a curb. At twenty-seven years of age, he had a 
possible fracture of the skull when he fell from a 
motorcycle. Again in this year, he fractured his 
right femur when he was struck by an elevator 
door. At thirty-four years of age, he fractured 
the two bones of his shoulder girdle when he fell 
from a slowly moving car. At thirty-eight years 
of age, he fractured the two bones of his right 
shoulder girdle when he fell down ten steps. 

At thirty-three years of age he first gave a 
history of having pains in the epigastric region 
that were relieved by food. At forty-one years 
of age, he was hospitalized for bleeding peptic 
ulcer. He gave a typical history of epigastric 
pain with relief by food or vomiting. A gastro- 
intestinal roentgen series revealed marked hy- 
pertrophy of the stomach and a persistent ir- 
regularity of the duodenal bulb. At the time of 
this admission to the hospital, he had no pain, 
but had experienced faintness and had noticed 
that he had jet black stools. 

At forty-two years of age he was again ad- 
mitted to the hospital for epigastric pain. A 
gastrointestinal roentgen series showed persist- 
ent narrowing in the prepyloric region of the 
stomach and an irregular duodenal cap. The 
blood chemistry was as follows: Urea 26 mg., 
glucose 67 mg., calcium 11 mg., phosphorus 3.3 
mg., per 100 cc. of blood. At another time the 
blood chemistry report was: glucose 57 mg., cal- 
cium 9.35 mg., phosphorus 3.0 mg., per 100 cc. 
of blood. A repeat determination of the blood 
sugar showed it to be 69 mg. per 100 cc. of 


blood. 
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Later that year he was again hospitalized for 
bleeding peptic ulcer. His symptoms on admis- 
sion were dizzy spells and jet black stools. The 
calcium content of the blood was 10.8 mg., phos- 
phorus 2.9 mg., albumin 5 mg., globulin 2.52 
mg., per 100 cc. of blood. The alkaline phos- 
phatase was 6.0 units and the acid phosphatase 
was 2.25 units. 

At forty-five years of age, he again had tarry 
stools and vomited slightly. Clots were found in 
the vomitus. It was noted at this admission that 
he presented a bluish discoloration of the sclerae 
and a moderate amount of deafness, as well as a 
deformation of most of the bones in his body. 
The peculiar inverted triangular shape of his 
skull was also noted. He was blind in his right 
eye, which he said was due to one of his acci- 
dents. Examination revealed an optic atrophy, 
but the optic nerve had appeared to be bluish- 
white instead of a dead-white. His ears showed 
bluish tympanic membranes. 

A gastroscopy done by one of us (L.P.) re- 
vealed a normal stomach. The gastrointestinal 
roentgen series showed an irregular duodenal 
cap. The hemoglobin was 60 per cent, the red 
blood cell count was 3.44 million, the white 





Fic. 7. Case 11. Fracture of the femur with 
callus formation is shown. 
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blood cell count was 12,400, with 83 per cent 
polymorphonuclear cells. The blood was Rh 
positive. The blood chemistry was as follows: 
urea $3 mg., creatinine 1.9 mg., calcium I0.5 
mg., phosphorus 5.2 mg., per 100 cc. of blood. 
His gastric analysis showed 64 units of free hy- 
drochloric acid forty-five minutes after the start 
of the test. He made an excellent recovery fol- 
lowing prompt feeding of a gelatin-milk diet, 
which was rapidly increased in calories by the 
addition of cereals and eggs. 


Case 11. J. LaD., Jr., a son of Case 1, was a 
male child of six and a half years of age who de- 
veloped his disability at birth. Following the 
delivery of the patient, it was found that the 
head of the humerus was separated from the 
shaft on each side. At one year of age, he frac- 
tured his left femur at the neck, when he fell out 
of his carriage. At twenty months of age, he fell 
while playing with his sister and fractured his 
right femur. There was marked callus formation 
visible on the roentgenogram. The calcium con- 
tent of the blood was 10.4 mg. and the phos- 
phorus was 4.9 mg. per 100 cc. of blood. 








Fic. 8. Case 11. Fracture of the femur on the right 
side and thickening of the left femur at previous 
fracture site are shown. 
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Fic. 9. Case 11. Fracture of the femur with overriding. 
The flask-shaped dilatation of the lower end of the 
femur and the fine trabeculation are also shown. 


Subsequently, he fractured his femurs several 
times 1n different areas. These did not alwavs 
heal properly and left overriding and bowing. 
There was exuberant callus present. Once while 
in bed for the healing of one fracture of the 
femur, he turned suddenly and fractured the 
femur of the opposite side. At the present time, 
this patient is under the care of a convalescent 
orthopedic hospital. 

SUMMARY AND CONCLUSION 

Two cases of osteogenesis imperfecta of 
the tarda type are described. The “tarda” 
type is also called fragilitas ossium by some 
authors. The literature bearing on the 
etiology, pathogenesis, histopathology, and 
treatment has been reviewed. 


Greenpoint Hospital 


Brooklyn, N. Y. 
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ROENTGEN ANATOMY OF OBLIQUE VIEWS 


OF THE LUMBAR SPINE 


By LEWIS E. ETTER, M.D.* 
PITTSBURGH, PENNSYLVANIA 
and 
N. C. CARABELLO, M.D.1 


READING, PENNSYLVANIA 


tion which apophyseal joints we were 


Tire eus er in consultations we 
have had difficulty in making ourselves 
clear with reference to the roentgen anat- 
omy of the lumbar spine. The anatomy 
of this section of the skeleton is admittedly 
complex when studied in three-dimensional 
plane, and is even more confusing when all 
planes are seen as one on the roentgeno- 
gram, especially when oblique views are 
being examined. Some have dismissed this 
subject as requiring no explanation for the 
experienced, difficulty being met with only 
by the novice. However, we have often 
been in the position of finding it hard to 
answer questions put to us about roentgen 
anatomy and for this reason the present 
detailed study of oblique views of the lum- 
bar spine was made. 

We undertook to roentgenograph the 
dried disarticulated skeleton in the oblique 
positions commonly used, and to correlate 
the findings on the roentgenograms with 
the actual specimen. In this way it was 
possible to identify on the roentgenograms 
all the anatomical features in the dried 
vertebrae. In order to prove beyond ques- 


looking at we placed the lead letters “R” 
and “L” on the respective sides attached 
to the transverse processes. Then we out- 
lined with ink the anatomical features 
clearly seen on the roentgenograms (Fig. 
1 and 2). The lumbar and lumbosacral 
apophyseal joints usually lie in most sub- 
jects at an angle of about 45 degrees with 
coronal plane of the body slanting toward 
the midline from posterior to anterior. The 
superior articular processes lie lateral and 
anterior to the inferior articular processes. 
Next, roentgenograms were made in both 
anterior and posterior oblique positions of 
the lumbar spine of the living subject. Then 
direct comparisons revealed the features 
shown in Figure 3. 

In our experience most difficulty seems 
to arise in deciding which side structures 
one is viewing on a given oblique projec- 
tion. It is, of course, essential that the 
roentgenologist know exactly how his 
technician positioned the patient. Refer- 
ence to the drawings in Figures 4 and 5 
will help to make the anatomical situation 


TABLE I 


I. With patient semi-supine 
Position 


Table Aspect 


Tube Aspect Apophyseal Joints 


Visualized 
Right posterior oblique Left anterior oblique Right 
Left posterior oblique Right anterior oblique Left 


2. With patient semi-prone 


Position 
Apophyseal Joints 
Table Aspect Tube Aspect Wawaltend 
Right anterior oblique Left posterior oblique Left 
Left anterior oblique Right posterior oblique Right 


* Western Pennsylvania Psychiatric Institute and Clinic, University of Pittsburgh Medical Center, Pittsburgh, Pa. 


t St. Joseph’s Hospital, Reading, Pa. 
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Fic. 1. Outlined features in roentgenograms of disarticulated lumbar spine taken in the right and left oblique 
position indicated. These were taken in the posterior oblique position with reference to the table (RPO- 

E LPO), a position commonly recommended in books on technique. In this case the apophyseal joints of the 
side next to the table are shown. If one considers these as anterior positions with reference to the tube 
(LAO-RAO), then opposite joints to the side nearest the tube are shown. 


more clear. One sees in these opposite posi- 
tions just how the apophyseal joints are 
brought into line by anterior or posterior 
rotation of the patient approximately 45 
degrees. When a subject lies, let us say, on 
the right side of his back and then on the 
right side of his abdomen, apophyseal 
joints of opposite sides are visualized. Some 
name the positions with reference to the 


tube; others refer to the table. All this has 
caused considerable confusion. However, 
in our studies it was found that regardless 
which position was used or which method 
of terminology was applied, all posterior 
oblique views showed the apophyseal joints 
of the same side and, vice versa, all anterior 
oblique views showed the opposite joints. 
For example, a right posterior oblique view 
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Fic. 2. Features outlined with ink in roentgenograms of dried lumbar spine taken in the anterior oblique 
position with reference to the table top (RAO-LAO). It will be noted that if one considers these anterior 
positions then opposite apophyseal joints to the side next to the table are shown. If one considers them 
posterior with reference to the tube (LPO-RPO), then the joints of the side next to the tube are shown. 


and a left anterior oblique view both showed 
the right apophyseal joints. T 
Most papers that have been written on 
this subject show the patient in an an- 
terior oblique position with reference to the 
roentgen tube; that is, with the side to be 
roentgenographed next to the film. Much 
Is to be said for the position and we use it 
routinely. However, in certain cases or for 
check comparison for particular joints, the 


posterior oblique position may be useful. 
In their recent book on technique Files? 
and his associates show only this position 
for oblique views of the lumbar spine. 

In the right anterior oblique position 
(Fig. 4) the patient is shown lying semi- 
supine on a table with the transverse axis 
of the body rotated toward the tube at an 
angle of 45 degrees with the table top. This 
degree of angulation we have found satis- 
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Fic. 3. Here shown are the roentgenograms of the living spine at the left and of the dried spine at the right 
both taken in the right posterior oblique position with reference to the tube as indicated in Figure 5. 


factory in the great majority of cases to 
show the lamina, isthmus (pars interarti- 
cularis) and zygapophyseal joints on the 
side desired (Fig. 1). In any given case, 
however, it may be necessary to vary the 
angle from 35 to 45 degrees. An increase 1s 
rarely required because the articular facets 
tend to turn towards the sagittal rather 
than the coronal plane when variations do 
occur. Ghormley and Kirklin’ recommended 
32 degrees as the optimum angle for visual- 


ization of the posterior articulations at the 
lumbosacral joint. The accompanying draw- 
ing (Fig. 4) shows the manner in which the 
central ray is directed parallel to the sur- 
face of the obliquely placed left articular 
facets when the body is rotated forward at 
the proper angle, and how the opposite side 
facets are obscured by not being parallel 
to the central ray. Comparison of the roent- 
genograms of the living spine and the out- 
lined dried specimen shows clearly the 
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anatomical features to be seen (Fig. 3). 

In the right posterior oblique position 
shown in Figure 5 the patient is seen facing 
the table with the side to be roentgeno- 
graphed rotated towards the tube with the 
transverse plane of the body at an angle of 
45 degrees with the table top. Here, by 
referring to the drawing, it is seen that the 
right articular facet is visualized because 
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and these two positions may then be com- 
pared for variation. Needless to say, simple 
reversal of positions shown will delineate 
the opposite side structures of the verte- 
brae, so that if one wishes two views of the 
left apophyseal joints, lamina and isthmus, 
he could take right anterior oblique and 
left posterior oblique views to show them 


(see Table 1). 


RIGHT ANTERIOR OBLIQUE POSITION 
R.A.O. - TUBE ASPECT 


L.,FSO.- TABLE 


LUMBAR 
VERTEBRAE 


RT. TRANSVERSE PROC>.__ 


RIGHT LAMINA------------ 
ISTHMUS------------- 


SPINOUS PROCESS--^ ^. 









-A---CENTRUM 


"LEFT INFERIOR ARTICULAR PROCESS 
"LEFT SUPERIOR, ARTICULAR PROCESS 


Fic. 4. Showing mechanism for visualization of the left apophyseal joints by approx- 
imately 45 degrees anterior rotation. Note decreased object-film distance. 


its axis lies parallel to the central ray while 
the left articular facet is obscured because 
its axis is at a right angle to the central 
ray. The anterior oblique position affords 
a shorter object-film distance of the lamina 
and the apophyseal joints as compared with 
the posterior oblique position and should 
therefore show less distortion, but actually 
this factor seems negligible. It may at times 
be desirable to get two views of the same 
parts to show a slightly different aspect, 


When oblique views are made of the 
lower lumbar or lumbosacral region, it will 
be observed that the sacroiliac joint of the 
side opposite the visualized apophyseal 
joints will be clearly brought into view. 
This is because the axes of the sacroiliac 
joints are opposite to those of the apophys- 
eal joints. They slant forward but laterally 
forming an angle of about 45 degrees with 
the coronal plane while, as has been shown 
above, the apophyseal joints slant in an 
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opposite direction; namely, forward and 
mediallv. Thus, when the right apophyseal 
joints are visualized, the left sacroiliac 
joint is seen, and vice versa, regardless of 
whether the position is anterior or pos- 
terior or with reference to table or tube. 

In everyday practice one frequently ro- 
tates a patient in the position shown in 
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that adequate visualization of the posterior 
articulations, isthmus and lamina is pos- 
sible only by use of oblique views in study 
of the lumbar spine. Once the roentgen 
anatomy is thoroughly understood and is 
clear, as we believe this method of study 
makes it, interpretation is much easier. It 
will be seen that the superior and inferior 


RIGHT POSTERIOR. OBLIQUE POSITION 
R.P O. -TUBE ASPECT 
LAO =- TADE # 


LUMBAR 
VERTEBRAE 











RT. SUP. ARTICULAR PROCESS~~__ 
SPINOUS PROCESS---- 
LAMINAE------------- 
LEFT SUP. ART. PROC.-- 
LEFT INF. ART. PROC-^^ 
VERTEBRAL FORAMEN-- 





„RIGHT TRANSVERSE PROCESS 


-PE DICLE 
-RIGHT INFERIOR ARTICULAR PROCESS 


--CENTRUM 


Fic. 5. Showing mechanism for visualization of the right apophyseal joints by approximately 
45 degrees posterior rotation. Note increased object-film distance. 


Figure 5 in order to throw the gallbladder 
away from the spine. In such cases it 1s 
often noticed how clearly the posterior 
articulations are shown, and from the 
above consideration it will be seen that 
these are the right side joints. Similarly, 
routine views of the stomach are made 
with the patient in the left posterior oblique 
position and the left apophyseal joints are 
clearly delineated in these roentgenograms. 

From the above it will be appreciated 


articular processes and facets are clearly 
shown, as well as the joints between them 
(the zygapophy seal, apophyseal, or pos- 
terior articulations as they are variously 
called), the pars interarticularis or isthmus, 
the lamina and spinous processes, pedicles, 
and transverse processes (Fig. 3). Which 
side these structures are on can readily be 
determined by marking the films RPO, 
LAO, etc., with reference to the side near- 
est the tube or, if one wishes, marked with 
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reference to the table, it being only neces- 
sary to have it understood by the tech- 
nician which way the roentgenologist pre- 
fers it. 

A number of papers**?!? have appeared 
in the roentgen literature detailing the 
pathological conditions of the lumbar spine 
which can best be delineated by oblique 
views, and these are: fractures of facets, 
isthmus, pedicle, lamina; erosions and bone 
destruction from tumors; developmental 
anomalies of the spinous process, lamina or 
isthmus; dislocation or subluxation, and 
arthritic changes such as narrowing, spurs, 
irregularities, and so forth. 

It has seemed to us in studying the liter- 
ature on the subject that many excellent 
papers have assumed a complete knowl- 
edge of the roentgen anatomy of the lum- 
bar spine, particularly of oblique views, 
and have not made it perfectly clear to 
readers what parts are being visualized 
and why. Moreover, little or nothing has 
been written about the posterior versus the 
anterior oblique views and it 1s desirable to 
understand the difference with reference 
to which parts are visualized in the two 
positions. We hope the method of study 
outlined here may help to clarify the sub- 
ject for others as it has for us. 


Most of the work on this paper was done while the 
authors were associated in the X-Ray Department of 
the 115th General Hospital in Yorkshire, England, 
1944-1945. We wish to acknowledge with thanks our 
indebtedness to Dr. C. Guy Hitchcock, Radiologist 
at the General Hospital, Harrogate, Yorkshire, Eng- 
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land, for his loan of the lumbar spine used in this 
study. 


Lewis E. Etter, M.D. 
Pinewood Farm 


Warrendale, Pa. 
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ROENTGENOLOGIC RECOGNITION OF 
RADIOPAQUE SPONGES* 


By H. STEPHEN WEENS, M.D., and JAMES V. ROGERS, JR., M.D. 


ATLANTA, GEORGIA 


INTRODUCTION 


URGICAL sponges and laparotomy 

pads are the most common foreign 
bodies accidentally left in the abdominal 
cavity at operation. Crossen and Crossen! 
collected from the literature a series of 
307 cases in which this unfortunate event 
had occurred. The serious consequences of 
such an accident are well borne out by the 
fact that in one-fourth of these patients 
death occurred. 

In spite of preventive measures, such as 
counting of sponges, stick sponges, and the 
continuous sponge, this misfortune may 
happen to the best and most careful surgeon 
and seems to be unavoidable. Since it 
appears difficult to completely eliminate 
the occurrence of such accidents, many 
efforts have been made to render sponges 
and laparotomy pads radiopaque. This 
would permit their detection at any time 
during or following operation by roentgen 
examination. 

Such efforts would be of little value if all 
those potentially concerned with the de- 
tection of these foreign bodies were not 
fully aware of their roentgenographic ap- 
pearance at various time intervals after 
inclusion in the abdomen. Many physicians 
are hardly acquainted with the roentgen 
image cast by radiopaque sponges and 
laparotomy pads. Also, the literature con- 
cerning this problem is rather limited and 
most current textbooks of surgery and 
radiology are devoid of this subject. For 
these reasons, it is believed worth while 
to report 3 cases in which radiopaque 
sponges and gauze pads were detected in 
the abdominal cavity many months after 
operation, and to discuss briefly certain 
aspects of the roentgenographic appearance 
and diagnosis of these foreign bodies. 


CASE REPORTS 


Case 1. This female patient was admitted 
complaining of dysuria and lower abdominal 
pain of nine days’ duration. Three months prior 
to admission the patient had undergone a 
uterine suspension in another hospital. The 
physical examination was not remarkable ex- 
cept for excoriation of the vulva due to urinary 
incontinence. The laboratory examination dis- 





Fic. 1. Case 1. Coiled strings in bladder area repre- 
sent the radiopaque insert of a sponge. This type 
of sponge is also shown in Figure 47. 


closed albuminuria, hematuria, and pyuria. 
B. proteus was cultured from the urine. 

Intravenous pyelographic studies disclosed 
bilateral hydronephrosis and opaque material 
having the configuration of coiled strings in the 
bladder area (Fig. 1). On subsequent cystos- 
copy, edema and inflammatory changes of the 
mucosa with multiple punctate hemorrhages 
were seen. A black foreign body surrounded by 
soft white encrustations was noted adherent to 
the left wall of the bladder. Because of these 
findings, a suprapubic cystotomy was per- 
formed, and a gauze sponge containing a radio- 
paque insert was removed from a contracted 
bladder. The patient made an uneventful re- 
covery. 


* From the Department of Roentgenology, Emory University School of Medicine, Atlanta, Georgia. 
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Case ul. This female patient was admitted 
complaining of intermittent periumbilical pain 
assoclated with nausea, anorexia, constipation, 
and considerable weight loss in two months. 
Nineteen months before, a hysterectomy and 
bilateral oophorectomy had been performed at 
another hospital. The patient was apparently 
well until seven months prior to admission when 
she began having episodes of abdominal pain 
lasting about one week at a time. For the last 
two months the pain had become almost con- 
stant and a mass had appeared below the region 
of the umbilicus. 

Physical examination. disclosed a 
fixed mass about 7-8 cm. 
lower mid-abdomen. The patient had an ele- 
vated temperature. The laboratory data re- 
vealed moderate secondary anemia and leuko- 
cytosis. 

Roentgenologic examination of the colon by 
barium enema showed a large mass in the mid- 
abdomen which contained numerous small gas 
shadows and an irregular mottled opaque den- 
sity in the center (Fig. 2). The large and small 
intestine were displaced by this mass towards 
the flanks and epigastrium. On the basis of these 
findings a diagnosis of a retained laparotomy 
pad or sponge was made. On operation, a 
gauze pad was removed from a large abscess 
cavity formed by matted intestinal loops. The 
patient subsequently recovered. 


tender, 
in diameter in the 


Case 111. This female patient was admitted 
eight months following a hysterectomy at an- 
other hospital. She complained of 80 pounds 
weight loss, marked weakness, anorexia, nausea, 
and vomiting. 

The physical examination revealed a marked 
cachexia. A questionable mass could be felt an- 
terior to the cervix on pelvic examination. The 
laboratory examinations disclosed a marked 
hyperchromic anemia, the etiology of which 
could not be determined at the time of admis- 
sion. There was also a low grade fever and 
elevated sedimentation rate. 

The roentgenologic examination of the large 
intestine by barium enema did not disclose any 
intrinsic pathologic changes. On subsequent 
film studies of the abdomen, a pelvic mass was 
recognized containing mottled gas shadows. 
Within this mass was noted an irregular opaque 
shadow consisting of small granular densities 
(Fig. 34). Because of these findings, the pres- 
ence of an opaque gauze pad was suspected, and 
a laparotomy was performed. The operation 
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disclosed the presence of a laparotomy pad in 
the pelvic peritoneal cavity which had perfo- 
rated into the ileum. The patient subsequently 
made an uneventful recovery. 





Fic. 2. 


Case 11. Lateral view of abdomen following 
barium enema. The granular opaque insert of the 
laparotomy pad is clearly visible. This type of 
insert is shown in Figure 4D. 


DISCUSSION 


Cotton gauze imbedded in the body does 
not cast a shadow on roentgenologic exami- 
nation. For this reason many attempts 
have been made to render objects made of 
gauze radiopaque. Earlier workers accom- 
plished this by attaching metal rings or 
metal markers to sponges and lap packs.?? 
The introduction of contrast gauze con- 
stituted definite progress in this field. This 
material consisted of gauze into which 
metal wires, or threads impregnated with 
radiopaque substances, were woven. The 
somewhat expensive and tedious manu- 
facture of contrast gauze, as well as certain 
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Fic. 3. Case m1. 4, roentgenogram of abdomen disclosing radiopaque insert of laparotomy pad. This type of 
A ) — — ` s .- 
insert is represented in Figure 4D. B, roentgenogram following evacuation of barium enema. Note that 
radiopaque insert closely simulates the pattern of intestinal mucosa. 





Fic. 4. Roentgenogram showing various types of radiopaque inserts 
included in sponges and laparotomy pads. 5ee text. 
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undesirable physical properties precluded 
its widespread use. Recently, Lewison* 
investigated experimentally a number of 
radiopaque substances with regard to 
roentgenographic characteristics and tissue 
reaction. His findings prompted him to 
advocate the insertion of pliable lead glass 
fibers into surgical sponges and laparotomy 
pads. 

Radiopaque sponges commercially avail- 
able* contain barium sulfate as contrast 
medium in a suitable binding material. 
Carbon is included in the radiopaque insert 
so that it may be easily recognized on direct 
inspection. The two types of sponges avail- 
able in this country are shown with their 
corresponding roentgenograms in Figure 4. 
It will be noted that in sponges of one type 
(Fig. 4/7) the radiopaque medium is cast 


into a long string. An older modification of 


this sponge utilized cotton thread impreg- 
nated with contrast medium (Fig. 45). This 
type of sponge was recovered from Case r. 
The second type of sponge contains be- 
tween its layers a gauze insert to which the 
opaque mass has been firmly applied. In 
older modifications of these inserts the 
opaque medium appeared somewhat un- 
evenly distributed (Fig. 4D, Cases 11 and 
111), but recent types demonstrate uniform 
and heavy distribution of the contrast 
medium throughout the meshwork of the 
insert (Fig. 4C). 

It should be emphasized that the roent- 
genographic image of the opaque insert 
may vary greatly with the position and 
folding of the sponge. This will be appre- 
ciated in the roentgenograms of the 
sponges (Fig. 4), as well as the roentgeno- 
grams of the cases described above. In 
addition, the examiner should realize that 
diffusion and penetration of the contrast 
medium into the meshwork of the insert or 
surrounding gauze may occur. Once the 
sponge has remained for some time in the 
body, the opaque mass may have a some- 
what granular and mottled appearance 


* We are indebted to the Bauer and Black division of the 
Kendall Company, and to the Johnson and Johnson Company, 
for supplying us with information concerning radiopaque sponges 
commercially available. 
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(Fig. 2 and 3). Though this may hardly 
affect the opacity of the foreign body, it 
contributes nevertheless to a definite change 
of the roentgenographic pattern of the in- 
sert. This is demonstrated to advantage by 
comparing the roentgenogram of a new 
insert with one which had remained in the 
abdomen for eight months (Fig. 5). 

The radiopaque mass may to a certain 
extent resemble the mucosal folds of the 





Fic. 5. Case 11. Changes in roentgenographic pat- 
tern of insert which had remained in abdomen for 
eight months. Comparison with fresh insert. 


intestinal tract. In a roentgenogram follow- 
ing evacuation of a barium enema, the 
opaque sponge appeared so close to the 
rectum and simulated its mucous membrane 
to such an extent that its presence could 
hardly be appreciated without the aid of 
a survey roentgenogram of the abdomen 
(Fig. 3, 44 and B). Two of the patients in 
whom the presence of a foreign body was 
not suspected clinically were referred to the 
Roentgen Department for gastrointestinal 
studies. In these patients there was a 
distinct danger of overlooking the opaque 
insert on roentgenoscopic screening and 
roentgenograms following administration 
of contrast medium. 

The variety of radiopaque sponges avail- 
able interferes perhaps to some extent with 
their proper recognition. It is felt that a 
standardization of the radiopaque inserts, 
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as well as publication of their roentgeno- 
graphic image in medical journals and text- 
books of surgery and roentgenology, would 
certainly contribute to easier identification 
of these foreign bodies. 


SUMMARY 


I. Three cases are described in which 
radiopaque sponges and laparotomy pads 
were detected on roentgen examination 
three, nineteen, and eight months following 
abdominal operations. 

2. Various types of radiopaque sponges 
commercially available are described and 
illustrated by roentgenograms. 

3. Certain factors which cause a change 
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of the roentgenographic pattern of these 
foreign bodies are briefly discussed and 
difficulties in their roentgenologic detection 
are pointed out. 


Emory University School of Medicine 
Atlanta 3, Georgia 
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STERILE PYURIA* 


By KILE C. HARDESTY, M.D. 
Veterans Hospital 
DALLAS, TEXAS 


WO cases of an unusual type of uri- 

nary disorder, which can be diagnosed 
readily by the roentgenologist, have been 
seen at this hospital. The chief manifesta- 
tions are those of an acute cystitis with 
marked thickening and edema of the blad- 
der wall which reduces its capacity to a few 
cubic centimeters. This swelling compresses 
the intramural portion of the ureters to 
such an extent that the urinary back pres- 
sure causes a varying degree of ureterec- 
tasis and caliectasis. The urine contains 
large numbers of pus cells and at times red 
blood cells but no organisms can be identi- 
fied as the etiologic agent. 

The patient’s symptoms are those com- 
monly associated with a severe bladder 
infection. Ordinary urinary antiseptics 
have little or no effect in relieving the 
patient’s discomfort or in clearing up the 
pyuria. The most striking thing about this 
condition is the dramatic response to 
intravenous arsenicals. In a very few days 
a patient who has suffered for a consider- 
able time with burning, frequency and 
stranguria can be relieved of all these 
symptoms. 


CASE REPORTS 


Case 1. C. M., a white male, aged thirty, was 
admitted to the hospital December 9, 1945, 
with a tentative diagnosis of carcinoma of the 
bladder. His chief complaints were frequency, 
burning on urination, extreme urgency, and 
nocturia. He gave the history of having been 
under the constant care of a urologist for the 
previous two months during which time he had 
received penicillin almost continuously and 
several courses of a sulfa drug with little or no 
relief from his symptoms. 


Physical examination revealed a man of 


about the stated age who appeared to be in 
great discomfort. His temperature was 99.6? F. 


and urine dribbled from the urethra almost con- 
tinuously. Laboratory studies revealed the 
hemoglobin to be 73.1 per cent (12.5 gm.), red 
blood cells 4,070,000, white blood cells 10,950 
with 74 per cent neutrophiles and 26 per cent 
lymphocytes. Kahn and Wassermann tests 
were both negative. The urine was yellow and 
cloudy, alkaline in reaction, specific gravity 
1.010, albumin one plus and negative for sugar. 
There were innumerable white and red blood 
cells mixed with clumps of mucus. Smears of pus 
from the urine were negative for acid fast 
bacilli and other organisms. Urine culture 
showed no growth at the end of seventy-two 


. hours. 


Cystoscopic examination was attempted but 
could not be tolerated by the patient. An intra- 
venous urogram showed a small contracted 
bladder measuring about 3.5 cm. in diameter 
when completely filled. The renal calices were 
moderately dilated bilaterally. The ureters 
were dilated throughout their entire course 
except for the intramural portion which was 
constricted by pressure from the swollen blad- 
der wall. There was a 1 cm. break between the 
visualized lower ends of the ureters and the dye 
filled bladder which was interpreted as repre- 
senting greatly thickened, edematous bladder 
wall (Fig. 14). 

lreatment consisted of urinary sedatives 
and antispasmodics in addition to two tablets 
of pyridium four times daily with one grain of 
codeine hypodermically every four hours to con- 
trol pain. He was given 50,000 units of penicillin 
every three hours. At the end of a week on this 
regimen the patient stated that he thought that 
there might be some lessening of his symptoms. 

On December 16, he was given 0.03 gm. of 
mapharsen intravenously. This was repeated on 
December 18 at which time he was sure that 
there had been a definite diminution in the 
severity of his symptoms. The mapharsen was 
continued on alternate days until a total of five 
injections was given. Before this course of 
therapy was completed he was up and about 
the ward experiencing very little discomfort. He 


* Published with permission of the Chief Medical Director, Department of Medicine and Surgery, Veterans Administration, who 
assumes no responsibility for the opinions expressed or conclusions drawn by the author, 
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Fic. 1. Case 1. 4, intravenous urogram made during the acute phase, showing markedly contracted bladder, 
with dilatation of ureters and calices. The nirami portions af the ureters are not visualized and the 
space indicates the thickness of the bladder wall. B, urogram after recovery is nearly complete, showing 


normal ureters, pelves and calices. 


could go two hours without voiding and then 
had only infrequent attacks of burning and 
pain. 

A urogram done on December 27 showed the 
ureters and kidneys to have returned to normal. 
The bladder at this time measured 7.5 cm. in 
diameter and appeared fairly normal (Fig. 1B). 

A cystoscopic examination was done January 
7, 1947, with very little discomfort to the 
patient. The entire bladder wall was slightly 
edematous. Some of the vessels were more 
prominent than usual and engorged. Both ure- 
teral orifices were edematous, white in color 
and a little patulous. There was no residual 
urine in the bladder. 

He was discharged on January 15 with no 
burning, frequency or nocturia. The urine was 
entirely negative. 


Case rr. G. R., a white male, aged thirty, 
entered the hospital because of frequent, 
painful urination. He stated that on the morn- 
ing of November 12, 1946, he awoke and noticed 
that the sheet was spotted with a mucoid ma- 
terial which might have been urethral dis- 


charge or urine. He denied any extramarital 
exposure. He developed pain on urination 
which was present only during the act of 
micturition. He went to his family doctor who 
made a smear which was negative for gonococci. 
The doctor gave him pills which turned the 
urine blue but the frequency and nocturia de- 
veloped to such an extent that he was voiding 
every ten minutes and felt as though he were 
passing steam. He was placed in a hospital and 
given penicillin and a sulfa drug for seven days. 
His symptoms did not improve and he started 
passing small blood clots, so he was referred to 
a urologist. 

The urologist made repeated smears and 
cultures, all of which were negative for tubercle 
bacilli or pyogenic organisms. The prostate was 
found to be normal. At no time did he have 
chills or fever. After a month of steady treat- 
ment, during which he showed no improve- 
ment, he was referred to this hospital. 

A routine examination showed 5,500,000 red 
blood cells per cu. mm. with 16.2 gm. hemo- 
globin. The white blood count was 12,800 with 
segmented cells 65 per cent, Juveniles 4 per cent, 
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lymphocytes 22 per cent, monocytes 4 per cent, 
eosinophiles 4 per cent, and basophiles I per 
cent. The Kahn and Wassermann reactions were 
both negative. The urine was cloudy and con- 
tained a three plus bile. The reaction was acid, 
specific gravity 1.011, albumin two plus, sugar 
negative, and many white blood cells were seen. 
Smears and cultures were negative for organ- 
isms. 

An intravenous urogram done on January 22, 
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(Fig. 28). A cystogram done the following day 
revealed a bladder of normal size. At this time 
the patient could go six hours without voiding 
and the urine was free of pus. 


DISCUSSION 


This condition has been given various 
names by different observers, such as 
amicrobic pyuria, abacterial pyuria and 





2. Case 11. 4, urogram made during acute phase, showing contracted bladder with bulbous dilatation 


of lower ureters. Note irregular bladder outline and thickness of the wall. B, urogram taken during early 
recovery showing increased capacity of the bladder and decrease in the thickness of its wall. There is still 
some compression of the intramural portion of the ureters which causes a small amount of dilatation above. 


1947 showed a contracted irregular bladder 
with a thickened edematous wall. The terminal 
ureters showed a bulbous dilatation. The kidney 
pelves and calices were normal (Fig. 24). 
Intravenous mapharsen 0.03 gm. was started 
January 23 and given every second day for 
three doses. The amount was then increased to 
0.06 gm. and continued at the same interval un- 
til five additional injections were given. The 
patient's symptoms improved steadily. A uro- 
gram on February 6 showed a marked increase 
in bladder capacity but the walls were still 
thickened and the ureters moderately dilated 


acute interstitial cvstitis. Tissue examina- 
tion has revealed areas of lymphocytic in- 
filtration together with areas of hemor- 
rhage. The most common finding was dis- 
tended capillaries filled with red blood cells. 


This was so marked in one case that the 


pathologist suggested the possibility of 
hemangioma of the bladder wall. 

The etiologic agent is yet to be dis- 
covered. Since stained urinary sediment 
and cultures as well as guinea pig inocula- 
tion all fail to demonstrate an organism 
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associated with this disorder, speculation 
leads one to consider a spirochete or filter- 
able virus. 

The importance of recognizing this con- 
dition early is understood when one notes 
that the diagnosis of carcinoma of the 
bladder is sometimes made and as the result 
patients may come to needless surgery. In 
one reported case this was prevented by 
the roentgenologist, who recognized the 
condition and insisted that the urologist 
restudy the case before doing a cystectomy. 
Also correct diagnosis will insure the patient 
of proper treatment before irreversible 
changes occur in the bladder, ureters or 
kidnevs. 


SUMMARY 


Two cases of a urinary disorder, having 
the symptoms of a severe cystitis without 
demonstrable organisms in a urine con- 
taining large numbers of pus cells, are 
presented. The characteristic roentgen 
findings which consist of a greatly con- 
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tracted bladder with a thick edematous 
wall compressing the intramural portion 
of the ureters causing a secondary dilata- 
tion of the upper urinary tract are illus- 
trated. 


Veterans Administration Hospital 
Dallas 2, Texas 


The encouragement and help given by Dr. Charles 
L. Martin in the preparation of this manuscript are 
gratefully acknowledged. 
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A SIMPLE, INEXPENSIVE SET OF PRISMS FOR 
VIEWING STEREOSCOPIC ROENTGENOGRAMS 


By CHARLES C. GASS, M.D., 


and CAPRES S. HATCHETT, M.D. 


Department of Radiology, University of Nebraska Medical College 
OMAHA, NEBRASKA 


OME radiologists are able to voluntarily 
cross their eyes, dissociate accommo- 
dation, and obtain a stereoscopic image 
from two stereoscopic roentgenograms 
placed before them on a viewbox. A few 
years ago one of the authors was acting as 
radiologist in the armed forces in the South 
Pacific where no stereoscopic viewing de- 
vice was available. As he was unable to 
voluntarily obtain stereoscopic fusion, he 
devised a pair of glasses using prisms to 
enable him to obtain a steresocopic effect. 
We have further studied the device during 
the past year and find it can be constructed 
for less than ten dollars, can be carried in 
a vest pocket, and can be used anywhere 
to study stereoscopic roentgenograms. We 
have found no one unable to get a three 
dimensional image with this device regard- 
less of previous experience with stereoscopy. 
There is no similar device described in 
the roentgenographic literature that we 
have been able to discover. In 1930, Hadley? 
described a stereoscopic viewing device 
using 9o degree silvered prisms which were 
rotated around their vertical axes to give 
stereoscopic fusion of films viewed side by 
side on a viewbox. Caldwell, in 1918, 
described a somewhat similar device using 
plain go degree prisms which were rotated 
around their vertical axes and were also 
adjustable for interpupillary distance. In 
1929-1930 there were several references in 
the French literature to hand devices made 
by Benoit and others. These were con- 
structed somewhat like an opera glass with 
various prisms, lenses and diaphrams. 


Our device (Fig. 1 and 2) consists of two 
prisms set in frames, used for spectacles, 
with the thick ends of the prisms directed 
laterally. These can be obtained from any 
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optical company at a cost of from six to 
seven dollars. The prisms may be of any 
strength from about 9 to 20 degrees. The 
greater the strength of the prism, the 
shorter the distance at which the films may 
be viewed. A set of 11 degree prisms fuses 
the stereoscopic films at about 130 cm. 
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(52 inches). The 20 degree prisms allow 
visualization at about 60 cm. (24 inches). 
The two films are placed side by side on a 
viewbox and are examined by looking 
directly at them. The eyes should be relaxed 
as for distant vision. At first it may be 
necessary to move the head slightly back 
and forth to vary the distance from the 
films to get good fusion. After a few trials, 
fusion is immediate. Three images are seen; 
the middle image is the most distinct and 
is seen in three dimensions. Careful, de- 
tailed examination may be done without 
loss of the stereoscopic effect. The prismatic 
glasses may be used over regular glasses if 
desired. A lorgnette frame might be desir- 
able in some cases. There is no correction 
necessary for different interpupillary dis- 
tances. We have used the same glasses for 
persons with interpupillary distances rang- 
ing from 65 to 75 mm. All size films may 
be viewed from the smallest to the 14 by 
17 inch. We have used them to view stereo- 
scopic 4 by $ inch photoroentgen chest 
films. 

The normal stereoscopic image may be 
obtained with the eyes viewing the part 
from the same position as the tube, or the 
reverse image may be obtained with the 
part viewed from the opposite side. There 
is some difference from the conventional 
stereoscope in that to obtain the normal 
image it is necessary to place the film con- 
ventionally seen by the left eye on the right 
side of the two side by side films. Putting 
it on the left gives the reverse stereoscopic 
effect. 

The only respect in which we have found 
the images less satisfactory than those of 
the conventional stereoscope is that there 
is slight chromatic aberration of structures 
lying along the vertical axis in respect to 
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the prisms. This is more pronounced with 
prisms of greater strength, but has not been 
marked enough to cause us any difficulty. 
If this is found individually undesirable, 
achromatic prisms may be used. 

We believe the most practical prism to 
be 20 degrees. This gives close enough 
vision to easily study details. Higher 
strength prisms give greater chromatic 
aberration. They also cause slightly greater 
difficulty of fusion. 


SUMMARY 


We believe the device described above to 
be a practical prism stereoscope. It can be 
carried on the person at all times without 
difficulty. It can be used in small offices 
where conventional stereoscopes are not 
available. Roentgenograms may be viewed 
at any time at home, at the patient's 
bedside, or even outside using sunlight. It 
wil apparently be satisfactory for all 
normal eyes regardless of interpupillary 
distance and regardless of previous pro- 
ficiency at stereoscopy. So far as we can 
discover, the device has not been previously 
described in the roentgenographic litera- 
ture, although we feel sure it has been used 
because of its simplicity. 

University of Nebraska 


College of Medicine 
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RADIATION HYGIENE 


qq o making of the atom bomb was 
complicated by the most extraordinary 
health hazard that the world has ever 
known, insidious in the extreme, inappreci- 
able to the senses, late to reveal the injuries 
produced and only to be detected by meth- 
ods novel to the usual guardians of health 
—the physicians. The control of this hazard 
was the achievement of a unique coopera- 
tive effort by physicists, chemists and phy- 
sicians, and the special scientific discipline 
developed received the name: Health Phys- 
ics. On this 1s founded a special branch of 
Industrial Preventive Medicine which we 
can call Radiation Hygiene: the artof avoid- 
ance of injury by radiating machines and 
radioactive products. 

A special feature of military preparedness 
which might be called Radiation Damage 
Control will require a careful assessment of 
the tolerance of personnel to radiation. The 
acceptable peace-time limits might require 
modification during an emergency with an 
attendant increase in the risk of injury by 
radiation—the exigencies of warfare often 
requiring levels high enough to permit man- 
ifest damage yet avoiding unnecessary loss 
of life. As we consider this prospect, we call 
to our statesmen to mobilize all their pow- 
ers of persuasion, understanding, concilia- 
tion and enduring idealism to prevent a 
possible need for such measures in the fu- 
ture. 

With the availability of radioactive 1so- 
topes for medical and industrial researches 
and ultimate wide application, the need for 
training in radiation hygiene is spreading to 
medical schools and hospitals, and to re- 


search institutes and factories. Not only the 
industrial surgeon and the radiologist must 
take this up, but every physician must learn 
its fundamentals. Some knowledge of radia- 
tion hazards and tolerances, and acquaint- 
ance with the instruments for detection and 
measurement will be expected of doctors. 
Health is a doctor's career, its preservation 
is his kingdom, and he may not abdicate a 
portion of it even though it is strange or 
difficult. 

There exists a National Committee spon- 
sored by the National Bureau of Standards 
to codify the tolerances and protective 
measures advisable in the various fields of 
radiation hazard. The product of its labors 
is not yet available. The Council on Phvsi- 
cal Medicine of the American Medical Asso- 
ciation, taking cognizance of the presump- 
tivelag in education of practicing physicians 
in regard to these new hazards, has pub- 
lished a brief report concerning them. This 
is reprinted elsewhere in this issue. It is ob- 
viously designed to alert doctors who are im- 
patient to apply these newly available tools 
(radioactive isotopes) in research and ther- 
apy for the advancement of medical knowl- 
edge and improvement in the care of their 
patients. 

The uptake of the opportunities has been 
impressively rapid (several hundred proj- 
ects in about 150 institutions). May the up- 
take in requisite knowledge be accelerated 
adequately to keep pace with it. 

R. R. NeweLL, M.D. 


Stanford University 
School of Medicine 


San Francisco 15, California 
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KR. JEREMIAH FLETCHER LUTZ, 

of Glen Rock and York, Pennsyl- 
vania, was born in Baltimore, Maryland, on 
November 25, 1872. His preliminary educa- 
tion was obtained in the public schools of 
Baltimore, in the Baltimore Polytechnic 
Institute, and in Sadler's Bryant and Strat- 


Sweigart’s, York, Pa. 


JEREMIAH FLETCHER LUTZ, M.D. 
1872-1948 


ton Business College of Baltimore. He re- 
ceived his degree of Doctor of Medicine from 
the College of Physicians and Surgeons of 
the University of Maryland in April, 1894. 
His internship was in the Baltimore City 
Hospitals from 1894-1896. 

He practiced radiology variously, and at 
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times concurrently, at Baltimore, Mary- 
land; Harrisburg, Pennsylvania; and York 
Pennsylvania. During World War I he was 
chief of the X-ray Department of United 
States Army Hospital No. 2 at Fort Mc- 
Henry, Maryland, from July 19, 1917, to 
May 31, 1920. He was roentgenologist of 
Sinai Hospital, Baltimore, from 1921 to 
1924, of the Baltimore Eye and Ear Hospi- 
tal from 1921 to 1926, and of the Kernan 
Hospital for Crippled Children, Baltimore, 
from 1921 to 1926. He served as a roent- 
genologist of York Hospital, York, Penn- 
sylvania from 1930 to 1943. 

Dr. Lutz was a member of the York 
County Medical Society, York Medical 
Club, Pennsylvania State Medical Society, 
American Medical Association, Philadel- 
phia Roentgen Ray Society, American As- 
sociation for the Study of Neoplastic Dis- 
eases, and a fellow of the American College 
of Physicians, of the American Roentgen 
Ray Society, of the American College of 
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Radiology, and of the Radiological Society 
of North America. 

During World War II he served as Asso- 
ciate Radiologist of Medical Advisory 
Board No. 4, Pennsylvania, and as Chair- 
man of the Procurement and Assignment 
Committee for Physicians, of York County, 
Pennsylvania. 

He was a thirty-second degree Mason 
and a member of the Rotary Club. He was 
a past president of the York County Medi- 
cal Society. 

His contributions to medical literature 
included articles on litholapaxy, calcinosis 
universalis, osteogenesis imperfecta tarda 
and angioendothelioma of bone. 

He is survived by his widow, Mrs. Lotta 
Heathcote Lutz, of Glen Rock, Pennsyl- 
vania, and by four children: Lewin, Wil- 
liam, Howland and Beatrice. 

Death occurred on September I1, 1948 
and was due to cerebral arteriosclerosis. 


Lewis C. Puscn, M.D. 
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ROBERT EARL POUND 
1893-1949 


OBERT EARL POUND died on Feb- 

ruary 6, 1949. His friends who knew 
him as a serene and genial personality with 
prodigious capacity for work and for serv- 
ice, had little intimation that for vears he 
had had a hypertension. While sitting with 
Mrs. Pound awaiting dinner with friends in 


the Harvard Club, he was taken ill, and was 
taken to the New York Hospital. Shortly 
after, he lost consciousness and died of a 
massive cerebral hemorrhage. 

Dr. Pound was born in Nettleton, Mis- 
sissippi, on June 20, 1893. He did his under- 
graduate work at the University of Missis- 
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sippi and was graduated in medicine in 1916 
at the University of Virginia. During World 
War I he served overseas and attained the 
rank of major. Following a number of years 
as one of the Cole Collaborators, he opened 
his own office for the practice of radiology. 
He was also director of radiology at the 
Lawrence Hospital in Bronxville, New 
York. He served as trustee and also record- 
ing secretary of the New York Academy of 
Medicine. Less than two weeks before his 
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death he participated in a medical sympo- 
sium before the New York County Medical 
Society. 

Dr. Pound is survived by his wife, by a 
son Donald, aged sixteen, a daughter Ju- 
dith, aged ten; by his father, Mr. Robert L. 
Pound, of Tupelo, Mississippi, and by a 
brother, Mr. Frank C. Pound, also of 
Tupelo. 

Ramsay SPiLLMAN, M.D. 
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MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray SOCIETY 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, lowa. Annual meeting: Netherland Plaza 
Hotel, Cincinnati, Ohio, Oct. 4-7, 1949. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Ambassador Hotel, 
Atlantic City, N. J., June 5-7, 1949. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: 1949, to be announced. 


AMERICAN COLLEGE or RADIOLOGY 
Executive Secretary, William C, Stronach, 20 N. Wacker 
Drive, Chicago 6. Annual meeting: Chalfonte-Haddon 
Hall, Atlantic City, N. J., June 5, 1949. 


SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio, Annual Meeting: Atlantic City, N. J., June 
8—10, 1949. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. W. Anderson, Tuscaloosa, Ala. Next 
meeting time and place of Alabama State Medical As- 
sociation. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 


Brookiyn RoenTGenN Ray Society 
Secretary, Dr. Joseph Daversa, 603 Fourth Ave., Brook- 
lyn, N. Y. Meets monthly on fourth Tuesday, October to 
April. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 


CENTRAL New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 


CENTRAL Onro RADIOLOGICAL SOCIETY 
Secretary, Dr. Paul D. Meyer, Grant Hospital, Colum- 
bus, Ohio. Meets at 6:30 p.m. on second Thursday of 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 


CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. John H. Gilmore, 720 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 


CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. J. R. Hannan, Cleveland Clinic, Cleveland 
6, Ohio. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April. 


CoLoraDu RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 


Connecticut VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 





Hartford, Conn. Meets second Friday of October and 
April. 


DaLLAs-Fonr WortH RoeNTGEN Stupy CLuB 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 


Detroit RoentGen Ray AND RADIUM Society 
Secretary, Dr. W. G. Belanger, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 


East Bay RoentGEN Society 
Secretary, Dr. Dan Tucker, 434-3oth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 


FLorIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. F. K. Hurt, Riverside Hospital, Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 


GEORGIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 


Houston X-ray CLUB 
Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month. 


RaproLocicAL Socrery or Kansas Crrv 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 


ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 


[NDIANA ROENTGEN SOCIETY 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 


lowa X-Ray CLuB 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during annual session of lowa State Medical Society. 
Special meetings by announcement. 


Kansas RADIOLOGICAL SOCIETY 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kan. Meets annually with State Medical Society. 


Kentucky RADIOLOGICAL SOCIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 


Lone IsLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 


Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Wybren Hiemstra, 1414 S. Hope St., Los 
Angeles 15, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Assn. Building. 


LovisriANA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

LovuIsvILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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MicHIGAN ASSOCIATION OF RoENTGENOLOGISTS 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

MILWAUKEE RoenTGEN Ray SOCIETY 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
timeof Minnesota State Medical Association the other in 
the fall. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New ExcLAND RoeNTGEN Ray SOCIETY 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New HampsuHire RogNTGEN Ray SOCIETY 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New Yonk ROENTGEN SOCIETY 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 

NonTH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

Norru Dakota RADIOLOGICAL SOCIETY 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

NORTHERN CALIFORNIA RADIOLOGICAL CLUB 
Secretary, Dr. C. E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. 


Onto STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 


OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 


OrEGON RADIOLOGICAL SOCIETY 
Secretary, Dr. Boyd Isenhart, 214 Medical Dental Bldg., 
Portland 5, Oregon. Meets monthly 2nd Wednesday, 
8:00 P.M., Library of University of Oregon Medical 
School. 

OnLEANs PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 


Paciric NorTHwest RADIOLOGICAL SOCIETY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif, Meets annually, during meeting of California 
Medical Association. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
Annual Meeting: May 20 and 21, 1949, Bedford Springs 
Hotel, Bedford, Pa. 


PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
19th and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians. 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 P.M. at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 
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Queens RoentcEN Ray Society 
Secretary, Dr. J. E. Goldstein, 88-29 :63rd St., Jamaica 
3, N. Y. Meets fourth Monday of each month except 
during the summer. 

RADIOLOGICAL SECTION, BALTIMORE MEDICAL SOCIETY 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, September to 
May. 

RADIOLOGICAL SkecrioN, Conneericut MEDICAL SOCIETY 
Secretary, Dr. Fred Zaff, 135 Whitney Ave., New Haven, 
Conn. Meets bimonthly on second Wednesday. 

RADIOLOGICAL SECTION, District or COLUMBIA MEDICAL 
SOCIETY 
Secretary, Dr. A. A. J. Den, 1801 K St., N. W., Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 P.M. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 


RADIOLOGICAL SOCIETY OF NEW JERSEY 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 

RocuHester Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. Ralph E. Alexander, tor Medical Arts 
Bldg. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rockv Mountain RADIOLOGICAL SOCIETY 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets Denver, Colo., August 18, 19, 20, 
1949. 

Sr. Louis Society or RADIOLOGISTS 
Secretary, Dr. C. J. Nolan, 737 University Club Bldg., St. 
Louis 3, Mo. Meets fourth Wednesday each month, ex- 
cept June, July, August, and September. 

San DiecGo ROENTGEN SOCIETY 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


Srecrion on RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 


Section on RaproLocv, ILLINOIS STATE MEDICAL Society 
Secretary, Dr. Harold L. Shinall, St. Joseph's Hospital, 
Bloomington, Ill. 


SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 


SourH CanoLiNA X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 


TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at ile time and place of the 
Tennessee State Medical Association. 


Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. R. P. O'Bannon. 650 Fifth Ave., Fort 
Worth 4, Texas. Next meeting, Dallas, Texas, February 
3 and 4, 1950. 

UNIVERSITY OF MICHIGAN DEPARTMENT OF ROENTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 


UNIVERSITY oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
p.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 
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Uran State RADIOLOGICAL SOCIETY 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 


Virginia RADIOLOGICAL SOCIETY , 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 


WasuiNGTON SrATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Homer V, Hartzell, 310 Stimson Bidg., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 


X-Ray Srupv Crus or San Francisco 
Secretary, Dr. W. F. Reynolds, University of California 
Hospital, San Francisco. Meets from January to July, 
1949, at Lane Hall, Stanford University Hospital, and 
from July to December 1949, at San Francisco Hospital. 


CUBA 


SocrepaD DE Rapro.ocfa v FISIOTERAPIA DE CUBA 
President, Dr. ]. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mexico 


Soctepap Mexicana De RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 


Bririsu EMPIRE 


British Instirure or RADIOLOGY INCORPORATED WITH 
THE RÖNTGEN SOCIETY 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:14 PM. 
Medical Members’ meeting, on third Friday in each 
month at 5:00 P.M., 32 Welbeck Sr, London, W 1. 


FacurrY or RADIOLOGISTS 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln's Inn 
Fields, London, W.C.2, England. 

SECTION or RaproLocv or THE Rovar Sociery or MEDI- 
CINE (CONFINED To MEDICAL MEMBERS) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 


CANADIAN Association or RADIOLOGISTS 
Honorary Secretary, Dr. E. M, Crawford, 1635 Sher- 
brooke St., West, Montreal 26, Que. Meetings January 
and June. 

Section or RapioLocv, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 


Société CANADIENNE-FRANCAISE D'ELECTROLOGIE ET DE 
RavioLocie MÉDICALES 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 
AUSTRALIAN AND NEW ZEALAND Association OF RADI- 
OLOGISTS 
Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 13? Macquarie 
St., Sydney. 
Ke Dr. T. 3. Tyrer, 3 Lockerbie Court, East St. 
ilda. 
Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 
South Australis, Dr. B. C. Smeaton, 178 North Ter- 
race, Adelaide. 
Western Australia, Dr. A. M. Nelson, 179-B St. 
Georges Terrace, Perth. 
New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well. 
ington. 


SOUTH ÁMERICA 
SOCIEDAD ARGENTINA DE RADIOLOGIA 


Secretary, Dr. Guido Gotta, Buenos Aires, Argentina, 
Meetings are held monthly. 
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SOCIEDADE BRASILEIRA DE RADIOLOGIA MEDICA 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March. 


SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr, Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, São Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in São Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 


SociEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociación Médica Peruana 
“Daniel A. Carrión,” Villalta, 218, Lima, 


SoctepAD pe RapioLocica, CanceroLoGIa Y Fisica 
MEDICA DEL URUGUAY 
Secretary, Dr. Arias Bellini, 


CONTINENTAL EUROPE 


Société BELGE De RADIOLOGIE 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 


CESKOSLOVENSKÁ SPOLEČNOST PRO RONTGENOLOGIL A 
RADIOLOGIE V PRAZE 
Secretary, Dr. Roman Bláha, Praha xn, stát. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 


PorisH SocigTv or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, $9 Nowogrodzka St., 
Warsaw, Poland. Next meeting, Krakow, June 2 and 3, 
1949. 

Gpansk Section, Poiss Society or RapioLocy 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 


Warsaw Section, Poiss Society or Rapio.ocy 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 


SOCIETATEA Romana DE RADIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Már&cine, 30, 
3. L, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 


Aut-Russtan RokNTGEN Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 


LENINGRAD RogNTGEN Ray SocizrY 
Seeretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 


Moscow Roentcen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T, 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 


SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 


SocieDaD EspANOLA pe RabDroLociA v ErgcrROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 


SCHWEIZERISCHE — RÓóNTGEN-GESELLSCHAFT 
Suisse De RADIOLOGIE) 
President, Dr. H. E. Walther, Gloriastr. 14, Zürich, 
Switzerland. 

SOCIETA ITALIANA DI Raprotocia MEDICA 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano 
Torino, Italy. Meets biannually. 
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COUNCIL ON PHYSICAL MEDICINE* 


The Council's Consultants on Roentgen 
Rays and Radium and Medical Aspects of 
Atomic Energy adopted the following article 
as one of at least two treatises on atomic en- 
ergy for publication under the auspices of the 
Council. The Consultants om Roentgen Ravs 
and Radium and the Medical Aspects of 
Atomic Energy are: Drs. W. Edward Cham- 
berlain, Arthur C. Christie, Kenneth S. Cole, 
L. F. Curtiss, Edwin C. Ernst, Ghia 
Failla, Hymer L. Friedell, R. R. Newell, 
Eugene P. Pendergrass, Ursus V. Portmann, 
Lauriston S. Taylor, Shields Warren, Staf- 
ford Warren and F. L. Weatherwax. The 
Council appreciates the cooperation of the 
Consultants on Roentgen Rays and Radtum 
and the Medical Aspects of Atomic Energy. 


HOWARD A. CARTER, Secretary 
5 


RADIATION HYGIENE 


Hazards to Physicians, Patients, Nurses and 
Others from Use of Radioactive Isotopes 


W. Epwarp CHAaMBERLAIN, M.D. 
R. R. Newer, M.D., Chairman 
LAURISTON TAYLOR, Ph.D. 
Hanonp Wyckorr, Ph.D., Alternate 

Subcommittee 


'The atomic age confronts the medical profes- 
sion with seemingly unlimited opportunities, 
but equally with the gravest responsibilities. To 
match the eagerness with which he plunges into 
investigation of the tremendous possibilities of 
advance in medical knowledge, the physician 
investigator must possess the keenest awareness 
of the hazards to himself, his patients and work- 
ing associates involved in the study and manip- 
ulation of radioactive isotopes and other prod- 
ucts of atomic fission. Fundamental is the fact 
that there is no antidote to radiation injury. 
Prevention and unrelenting watchfulness are 
the requirements for what may be called radia- 
tion hygiene. Even physicians who are not en- 
gaged in this research must have knowledge of 
the technics involved, for they may have pa- 
tients who have been suposed to radiations. 

The successful technics developed in the 
Manhattan District and continuously improved 


* Reprinted by permission from the Journal of the American 
Medical Association, November 13, 1948, 738, 818-819. 
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and elaborated by the agencies of the Atomic 
Energy Commission are, of course, available 
and must be learned. Many of the radiation 
hazards met in making the atom bomb were 
quantitatively, and some of them qualitatively, 
quite different from what the physician will 
meet as an investigator. The problems of these 
controls were solved by the work of many men 
——physicians, chemists, biologists—in coopera- 
tion. A new specialist appeared, called “health 
physicist,” who had to devise and apply meth- 
ods of detection of hazard and of protection 
against it. With the continual development of 
new production processes and research technics, 
the experience and resourcefulness of the health 
physicists are continually called on. Hygiene re- 

mains, however, the obligation of the medical 
profession, and "physicians must not shrug off 
this department of it merely because they find 
the health physicists' art difficult to follow and 
their science difficult to understand. 

In using radioisotopes for medical purposes, 
the physician will usually have access to such 
consultation. It seems predictable that team- 
work will always be necessary. The Atomic En- 
ergy Commission delivers isotopes only for use 
under control of an isotope committee, assuring 
sufficient breadth of scientific. understanding. 
But even if the physician has a physicist on his 
team, he cannot leave radiation hazard just to 
him. He must, himself, take the responsibility 
for the health of his associates and of his pa- 
tients. 

In the National Laboratories, where radioiso- 
topes are being used, avoidance of radiation has 
become a way of life. Radioactive materials are 
transported by special truck in special 200 
pound lead pots and put in and taken out under 
the chaperonage of some one from the health 
physics department, who constantly measures 
the gamma ray intensities and keeps a critical 
eye on the "technic." Similar chaperonage is 
provided whenever a scientist does a distillation 
or other manipulation of an important amount 
of radioactive substance. At regular intervals, 
twice a week or twice a day, the health physicist 
goes through the various rooms and passages 
hunting with a Geiger counter for radioactive 
contamination on floors and benches, and sam- 
pling the atmosphere for radioactive dust. 
Working in small teams and lacking a “health 
physicist,” doctors are e going to have to do these 
things for themselves. If they are casual about 
it, as many have been in the handling of radium 
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the result will be disaster for all concerned. 
Radiation hazard can be put into several 
classes: 
A. External irradiation, beta rays and gamma rays 
(also roentgen rays) 
1. Injury to patient 
2, Injury to physician and others 
3. Injury to casual personnel 
4. Contamination of laboratories interfering with 
measurements 
5. Fogging of photographic materials (4 and 4 
do not, of course, concern hygiene) 


B. Internal irradiation, alpha, beta and gamma 

1. Overdosage, general 

2. Bad distribution leading to local overdose 

3. Pick-up of isotopes by physician and others 
(a) Inhalation, (2) ingestion, (c) absorption 
through unbroken skin and (d) through cuts or 
abrasions 

4. Escape of radioactive materials from control 
with later pick-up by men, animals or plants 


External irradiation. from isotopes will sel. 
dom endanger the patient, who is usually only 
briefly exposed; the danger is to the doctor and 
his associates, who are working with these 
things all the time. The patients’ hazards will 
arise mostly from errors of judgment or blun- 
ders in technic: Doctors make errors in dosage of 
drugs, too, and sometimes need to administer 
the antidote. Here it must be repeated that 
there 1s no antidote to radiation injury. 

With isotopes, doctors are using a novel set of 
units. À millicurie means 37,000,000 disintegra- 
tions per second, an amount in milligrams run- 
ning from about 16 for plutonium to a millionth 
for radiosodium. The biologic significance of a 
millicurie varies with the type and energy of the 
disintegration and the distribution of the iso- 
tope in or on the body. It is at least possible 
that some doctors will make the superficial but 
erroneous assumption that they know what a 
millicurie 1s because they have used millicurie 
radon implants. 

The great hope for the future of isotopes in 
therapy is the ability of some of them to con- 
centrate in an organ or tissue. This is at the same 
time a great hazard, for precise dosage depends 
on precise estimate of how large a volume of tis- 
sue will be holding the dose given, when it has 
become thus concentrated. The effect depends 
not on the total dose, but on its specific concen- 
tration in the susceptible organ. In fact, for 
alpha emitters and soft beta emitters, account 
must be taken of uneven distribution within the 
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organ or within the cell, and one must think of 
dose in disintegrations per cubic micron. 

The millicurie is a disintegration rate, and so 
the biologic dose depends on how long the irra- 
diation lasts. The millicurie dose falls away ac- 
cording to the half-life of the isotope and also by 
excretory losses from the body. In all these 
things there is much room for errors in calcula- 
tion and in judgment, even gross blunders. 

Radium, plutonium and radiostrontium are 
carcinogenic, having long physical half-lives and 
lie locked up in the bones with very slow excre- 
tion. Two microcuries of radium (being radium, 
this is 2 micrograms), can kill in seven years, a 
quantity which for many other elements would 
rightly be considered a harmless tracer dose. 

Gamma rays from isotopes in use and in stor- 
age physicians already know how to avoid, for 
they have years of experience with radium. (It 
is true that many doctors have destroyed their 
fingers by careless handling of radium.) But the 
fact of familiarity with radium would tend to 
make physicians careless with the other things 
for all have learned to take £o mg. of radium 
rather casually. But they have not been giving 
injections or determining test tube reactions 
with radium. With radium, one fears lest one 
lose it. With radioisotopes, one ought to fear 
lest one spill it. One leaves gamma rays behind 
when one quits the room. When a beta ray emit- 
ter 1s spilled on the fingers the operator carries 
with him what he cannot wash off. Moreover, 
beta rays, being highly absorbable, are bio- 
logically extremely. effective. So even a small 
millicurie amount gives a large dose by the time 
the contaminated cuticle has worn away. 

In the chemical laboratory dirty glassware is 
washed and used again, and spent chemicals 
are dumped down the drain. Dead animals are 
carried to the dump or incinerator. Urine and 
feces go down the sewer. In the isotope labora- 
tory, however, all these may be radioactive. It 
is a heavy responsibility to see that nothing 
“hot” is reused and that no dangerous quanti- 
ties of radioactivity find their way into the 
sewer, or to an open incinerator or dump. Algae 
especially, but also higher plants, are capable of 
reconcentrating some elements which have been 
diluted and spread on the fields, so that mere 
dilution cannot be depended on for safety. Wet 
and dry radioactive wastes have to be collected 
and isolated, maybe by deep burial. 

Many physicians are avid to put radioiso- 
topes to work for medicine, to proceed as fast as 
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possible to apply them to clinical problems and 
therapeutic arts. Are we physicians going to be 
able—as a profession—to proceed at equal 
speed in learning the art of protecting our pa- 
tients, ourselves, our associates and the com- 
munities we live in from the grave and insidious 
dangers of these very poisonous substances? 
This paper is intended to point out the dangers 
and to make some suggestions for avoiding 
them. 

The accompanying table is offered as a 
graphic summary of the hazards that have been 
discussed. 


INSPECTION OF TRAINING FACILITIES IN 
RADIOLOGY BY THE AMERICAN 
BOARD OF RADIOLOGY 


Since the formation of the American 
Board of Radiology in 1934 its members 
and sponsors have realized that the stand- 
ards of its examination could not be raised 
higher than the standards of training in 
radiology. Prior to 1941 there was a marked 
paucity of available residencies and during 
those years the primary effort was devoted 
to encouraging institutions to inaugurate 
residency training. In September, 1941, the 
American Board of Radiology ruled that 
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after January 1, 1945, no candidate would 
be admitted to examination who had not 
completed three years of residency training 
in an approved department of radiology. 
Unfortunately on. December 7, 1941, we 
were precipitated into World War II and 
our plans made only three months earlier 
had to be abandoned. 

Immediately after the war was over the 
Board of Radiology, along with all specialty 
boards, realized that there would be many 
young men returning from service demand- 
ing residency training, and in order to ac- 
commodate these young men, we entered 
into an agreement with the Council on 
Medical Education and Hospitals of the 
American Medical Association to make a 
cursory inspection of the applications sub- 
mitted by any department of radiology and 
to give temporary approval for residency 
training until such time as the Board and 
the Council could review these programs. 

The time has now come when we con- 
sider this emergency to be over and we 
must put our house in order by raising the 
standards of training in radiology. There are 
many of the older institutions which have 
been approved for a great many years whose 
personnel in the department of radiology 
has changed considerably. Therefore, it has 
now been deemed wise bs the Board to re- 
view all our residency programs, including 
those already approved, both permanently 
and temporarily, as well as those applying 
for approval. 

The Council on Medical Education and 
Hospitals of the American Medical Asso- 
ciation has done an outstanding job in in- 
specting and evaluating the residency 
programs in all specialties and has coop- 
erated harmoniously with the Boards. We, 
therefore, have no desire or intention of in- 
terfering with this fine work, but it has been 
decided, with the full approval of the Coun- 
cil, that the Board of Radiology will con- 
duct its own inspection of all its residency 
programs. It is not our plan, however, to re- 
peat this survey for many years, if at all. 

Between forty and fifty outstanding ra- 
diologists with teaching experience have 
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been invited to assist in making the inspec- 
tion. Each department of radiology offering 
training in radiology and which is either aL 
ready approved or seeking approval will be 
visited by one of these men. 

This program will require several months 
to complete and it 1s therefore hoped that 
those departments of radiology seeking ini- 
tial approval will be patient with us until it 
is completed. 

D. R. KinkLiN, M.D., Secretary 
American Board of Radiology 


AVAILABILITY OF RADIOISOTOPES FREE 
OF PRODUCTION COSTS FOR CANCER 
RESEARCH 

The Atomic Energy Commission an- 
nounces that all radioactive material nor- 
mally available under its isotope distribu- 
tion program will be distributed, free of pro- 
duction costs, to qualified users of these ma- 
terials in cancer research. 

This represents a second step in the pol- 
icy of the Atomic Energy Commission to 
make available i increasing quantities of ra- 
dicactive materials for cancer research. It 
may be recalled that on April 1, 1948, the 
Atomic Energy Commission Tad avalla: 
b'e, free of production costs, radioactive 
phosphorus (P 32), radioactive iodine (I 
131), and radioactive sodium (Na 24) for 
use in therapy, diagnosis, and research in 
cancer and allied diseases. 

Under this enlarged program radioactive 
materials will be allocated for use in (1) 
cancer Investigations involving animal sub- 
Jects, (2) research programs studying basic 
cellular metabolism of cancerous cells, and 
(3) experimental programs designed to eval- 
uate therapeutic use of radioactive mate- 
rials. 

Applicants for materials must fulfill the 
requirements of the Atomic Energy Com- 
mission for users of radioactive materials 
and must offer assurance that there will be 
no resale or charges to patients for the iso- 
topes procured under this program. Appli- 
cations should be submitted on Form AEC 
313, “Application for Radioisotope Pro- 
curement." To qualify under this program a 
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statement of the research nature of the 
project should be fully completed and at- 
tached to Form 313. 

It is expected that most applications for 
use in human subjects will arise from insti- 
tutions having a definite research program 
in this field. Applicants are not eligible to 
receive radioactive materials to be used in 
routine or nonexperimental programs for 
the treatment of cancerous or allied diseases, 
with the exceptions of P 32, I 131 and Na24 

All applications for radioactive materials 
for use in human subjects must be approved 
by the Subcommittee on Human Applica- 
tions of the Commission’s Committee on 
Isotope Distribution. The Subcommittee 
has established the following criteria for the 
allocation of radioactive materials for 
human use: 


I. The physician using radioactive mate- 
rials must be associated with a medical 
institution, hospital or clinic or other 
medical organization possessing ade- 
quate facilities for the proper use of such 
materials. 

The use of these materials in human sub- 

jects must meet with the approval of a 

local isotope committee of the hospital 

or medical institution with which the 
physician is associated. 

3. All clinical users of radioactive materials 
must be physicians in good standing 
with their local medical society and must 
have had previous clinical experience 
with radiation or radioactive materials 
or be directly collaborating with indi- 
viduals possessing such experience. 


© 


More complete information relative to 
procurement of radioisotopes for use in 
human subjects may be found in “Radio- 
isotopes for Use in Medicine," Isotopes 
Division Circular D-4. 

Although radioactive materials distrib- 
uted under this program will be free of pro- 
duction charges, a handling charge of $10 
will be made on each shipment to cover the 
cost of packaging, monitoring, accounting 
and billing. Transportation charges will be 
paid by the applicant. 
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Applicants who procure processed radio- 
isotope materials or compounds from other 
than Commission facilities may by agree- 
ment with the processor make application for 
replacement of the amount of activity deliv- 
ered. The Isotopes Division will authorize 
replacement of all activity involved in the 
processing in the case of radioisotopes with 
half-life of less than thirty days. In no case, 
however, will replacement be considered if 
the value of the radioisotope in the deliv- 
ered material is less than $10. 

Authorizations which have been issued to 
this date may be amended to permit the 
applicant to receive the balance of the un- 
delivered materials free of production 
charge, provided: (1) the applicant submits 
a written request for such amendment, (2) 
the request is accompanied by a complete 
statement of the research project, (3) the re- 
quest is received prior to May 1, 1949, and 
(4) shipment has not been made by the sup- 
plier under the original authorization. 


Isotopes Division Circular E-35 
Oak Ridge, Tennessee 


PRIVATE LIBRARY OF DR. GRUBBE GIVEN 
TO THE JOHN CRERAR LIBRARY 

Dr. Emil H. Grubbe, pioneer in roentgen 
therapy, has given his private library to The 
John Crerar Library, according to an an- 
nouncement just issued by Herman H. 
Henkle, the Librarian. The gift makes 1m- 
portant additions to the research collection 
of the Library in the fields of the roentgen 
ray, roentgen therapy and related technical 
subjects. The collection given by Dr. 
Grubbe numbers about 1,000 volumes. 

As an experimenter and manufacturer of 
roentgenologic apparatus, Dr. Grubbe first 
suffered roentgen-ray burns more than 
fifty years ago. On January 27, 1896, he ex- 
hibited the detrimental effects produced by 
over-exposure to roentgen rays to a group of 
physicians i in Chicago. Acting on the sug- 
gestion that the new roentgen rays = might 
have value in the treatment of diseased tis- 
sues, Dr. Grubbe applied roentgen rays toa 
number of patients. These experiments 
marked the beginning of roentgen therapy. 
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Five early roentgen-ray tubes used by 
Dr. Grubbe, original documents, letters, 
records and other evidence pertaining to 
Dr. Grubbe's claim to priority as the origi- 
nator of roentgen therapy are on deposit 
with the Smithsonian Institution of the 
United States National Museum in Wash- 
ington, D. C. 


INSTRUCTION COURSES AT 
CINCINNATI MEETING 

The Executive Council of the American 
Roentgen Ray Society instructed the Presi- 
dent Elect to take a mail ballot of the mem- 
bership regarding the question of having In- 
struction Courses at the next meeting of the 
Society in Cincinnati, October 4—7,1949. Four 
hundred replies were received by February 
15, 1949. Of these, 80 per cent were in favor, 
17 per cent not in favor, and 3 per cent non- 
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committal. Accordingly, Instruction Courses 
will be given from 8:30 to 10:00 a.M. each 
day of the meeting under the direction of 
Dr. Harry M. Weber. 


U. V. PORTMANN 


ERRATA 


In the article by D. Findlay and C. P. 
Leblond entitled “Partial Destruction of 
Rat Thyroid by Large Doses of Radio- 
iodine,” which appeared in this JOURNAL, 
March, 1948, 59, 387-395, the following cor- 
rections should be made: 

On page 387, first column, line 7 of text, 
instead of  .. . mixture of P-e...” 

Read“... mixture of I59.- 131, |. ” 

On page 387, first column, line 25 of the 


text, instead of  . . . in the form of I?! and 
pu aga 


Read“. 


** 


..in the form of "and I, , 
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ROENTGEN DIAGNOSIS 
NECK AND CHEST 


Brousret, P. Sur un procédé simple pour appré- 
cier la mobilité du coeur. (On a simple pro- 
cedure for the evaluation of the mobility of 
the heart.) Arch. d. mal. du coeur, March- 
April, 1948, No. 3-4, pp. 169-174. 

The author reviews briefly the orthodiagram 
method (of Vaquez and Bordet) of computing 
the mobility of the heart. Then he gives his 
modification of the method which consists in 
measuring the distances from the two borders 


of the heart to the left and to the right walls 
of the chest in the following fixed positions 
(the shoulders and the hips of the patient 
touching the screen firmly): vertical, patient 
inclined 50° to the left and lastly 5o? to the 
right. Comparison of these distances gives an 
accurate measurement of the mobility of the 
heart. Normal and hypertrophic hearts have a 
good mobility (10 to 20 mm.). Fixity is pro- 
nounced in pleuropericardial adhesions of vari- 
ous causes. Also, fibrous tuberculosis, asthma 
and deformity of the chest wall are mentioned 
as causes of fixity of heart.—J7. N. Sarian, M.D. 
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FiscuMaANN, E. J.,and Gwynne, F. J. The heart 
in rheumatoid arthritis. Brit, Heart F., 
April, 1948, 70, 125—134. 

Recent reports suggesting the presence of 
cardiac lesions in a high proportion of patients 
with rheumatoid arthritis appear to be in con- 
flict with clinical experience. In view of the 
scarcity of comprehensive clinical and the 
absence of roentgen studies of the heart in 
rheumatoid arthritis, and also the contradic- 
tion between clinical and pathological findings, 
there seems to be a need of further clinical and 
roentgenological material. 

The series of patients studied consists of 60 
selected from among patients with rheumatoid 
arthritis, eliminating those who are not typical 
or those who do not or cannot be satisfactorily 
studied in every particular. 

The results of the investigation suggest the 
presence of roentgenologically evident, mainly 
left ventricular, cardiac enlargement in 23 
per cent of patients with rheumatoid arthritis. 
On the other hand, it appears that the cardiac 
abnormality underlying the enlargement is 
characterized by the absence of recognized 
clinical and electrocardiographic manifestations 
of heart disease. 

The 60 rheumatoid arthritic patients in this 
selected series were found to have normal blood 
pressure, no history of rheumatic fever, and no 
chest deformity, and to be able to stand upright 
for cardiac roentgenography. Clinical and 
electrocardiographic findings were negative 
apart from a tendency to low voltage of the 
standard leads. Roentgen examinations sug- 
gested the presence of cardiac enlargement in 23 
per cent of patients. Enlargement of the left 
ventricle in $0 per cent of these, left ventricular 
and left auricular in 21 per cent, generalized in 
29 per cent, and right sided in none of the hearts 
adjudged enlarged. The esophagus was dis- 
placed backward at the level of the left auricle 
in 29 per cent of the enlarged hearts. 

It is thought probable that roentgenologi- 
cally manifest cardiac enlargement in rheuma- 
toid arthritis is an expression either of chronic 
rheumatoid carditis or a form of cardiac in- 
volvement due to the etiological factor of 
rheumatoid arthritis. 

An attempt is made to explain the prevalence 
of the enlarged ventricle in cardiac enlargement 
and also the absence of clinical and electrocar- 
diographic manifestations of heart disease in 
the presence of roentgenologically demonstrated 
enlargement.—H. G. Reineke, M.D. 
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Vaccarezza, Rau F., LANARI, ALFREDO, and 
SouBRIÉ, ALBERTO. Discrepancies between 
clinical-radiological and. bronchospirometric 
findings. Am. Rev. Tuberc., Feb., 1947, 55, 
128-143. 

Fifteen cases were selected from a group of 
over 400 bronchospirometries in order to point 
out thediscrepancies between clinical roentgeno- 
logical and bronchospirometric examinations. 
The authors have attempted to differentiate the 
various factors responsible for these apparently 
paradoxical results, grouping them under four 
separate headings according to whether they 
arise in the lungs, bronchi, pleura, or chest wall. 

1. Pulmonary Factors: Parenchymatous le- 
sions may pass unobserved in the routine clini- 
cal-roentgenological examination, either be- 
cause they are too small to be diagnosed by 
these methods, or because they are erroneously 
underestimated, as in the case of emphysema 
and diffuse fibrosis, or because their situation 1s 
such that they remain completely hidden. The 
latter 1s most likely to occur when dealing with 
the left lower lobe. 

2. Bronchial Factors: Bronchial lesions may 
greatly interfere with ventilation, at times 
completely annulling the respiratory function 
of the entire lung, without any traces of this 
functional impairment being indicated in the 
ordinary roentgenogram. 

3. Pleural Factors: Pleural lesions, mainly 
symphysis, hardening and thickening of the 
pleura, frequently diminish the functional 
value of the corresponding lung. In most cases, 
the oxygen consumption is particularly influ- 
enced, perhaps because of a pulmonary sclero- 
sis of pleural origin. These lesions which are not 
always apparent in the roentgenogram, are fre- 
quently encountered, not only accompanying 
pulmonary lesions, but also in the course of an 
artificial pneumothorax. 

4. Changes in the Chest Wall: The existence 
of painful phenomena, muscular atrophy, 
paresis or paralysis of the phrenic nerve may 
reduce the efficiency of the respiratory muscles 
on one side of the thorax.—7. F. McCort, M.D. 


ABDOMEN 


Horr, Jonn F., Lyons, Ricuarp H., NELIGH, 
Rosa B., Mor, Gorpon K., and Hopces, 
FRED J. X-ray signs of altered alimentary 
function following autonomic blockade with 
tetraethylammonium. Radiology, November, 
19475 49, 603-610. 

Tetraethylammonium has the unique prop- 
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erty of blocking the transmission of 1mpulses 
through the sympathetic and parasympathetic 
ganglia. The authors used the drug in examin- 
ing 1ts effect on the various portions of the ali- 
mentary canal. No effect was noted in the case 
of the esophagus either in normal cases or in 
cases of cardiospasm. In the stomach there was 
a prompt diminution of muscular tone and 
generalized dilatation. Peristaltic waves stopped 
almost completely, no appreciable barium leav- 
ing the stomach. Intravenous and intramus- 
cular injections yielded the same results, ex- 
cept that the latter produced more prolonged 
effects. In the case of the small intestine, there 
was a profound inhibition of the propulsive 
movements; motility appeared to stop com- 
pletely. The usual undulating pendulum move- 
ments also were not detected. In some cases, 
the pattern of the mucous membrane folds was 
unchanged for a prolonged period. Slight gen- 
eral dilatation was usually evident. All of the 
roentgenologic features however of a well-de- 
fined "deficiency pattern” as noted in various 
nutritional disorders, gastrointestinal allergy, 
diabetic neuropathy, etc., were not produced 
in most cases. Atropin and adrenalin in. con- 
tradistinction to tetraethylammonium do not 
affect the regular movements of the mucosa, 
but do produce a decrease of the intestinal 
motility to a lesser extent. In the colon, the 
chemical caused no appreciable change in the 
haustral markings. Changes in motility were 
not demonstrated. However, while the drug was 
active, the colon could be considerably dis- 
tended without producing a desire to defecate. 
It is possible that further study may give the 
drug a place in medical treatment although its 
use at present is very limited. In the meantime, 
it should be of definite value in the investiga- 
tion of the normal and pathologic autonomic 
nervous system.—J. Paul Bennett, M.D. 


PotLARD, H. Marvin, Brock, MALCOLM, 
BacuRacu, WitLiAM H., and Mason, Joyce. 
Treatment of peptic ulcer with enterogas- 
trone. Arch. Surg., March, 1948, 56, 372-385. 


A preliminary report of the authors' clinical 
and laboratory observations on the use of en- 
terogastrone in the treatment of peptic ulcer, 
as well as its physiologic action in man, is 
given. 

Twelve patients were given orally 8-16 grams 
of the drug per day for varying periods up to 
eleven months. Ten were relieved of symptoms 
but 2 had a recurrence of typical ulcer symp- 
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toms, having been treated six and ten months 
respectively. 

Three of 16 patients given 200 mg. of entero- 
gastrone intramuscularly had recurrences or no 
relief of symptoms. Daily dosage was twice the 
amount necessary to prevent ulcer formation in 
79 per cent of Man-Williamson dogs. 

Roentgenographic studies of 17 of the 28 
cases after therapy showed improvement in 6 
cases, unchanged in 8 and worse in 3 cases, a 
duodenal ulceration appearing during treat- 
ment. 


ino of rea UE in Peons M peptic 
ulcer, and daily oral or parenteral injections for 
periods up to eleven months, had no effect on 
the volume of fasting gastric secretion, volume 
of hydrochloric acid, pepsin concentration or 
type of response to a caffeine test meal. 

The authors feel that their clinical data are 
inadequate for the establishment of any general 
conclusions concerning the efficacy of the drug 
in preventing or decreasing the incidence of 
recurrence of peptic ulcer because their period 
of observation is too short, and the dosage 
possibly too small. Inefficacy of the particular 
preparation or selection of inappropriate types 
of cases may also be a factor. 

They do feel, however, that if the drug does 
have any beneficial effect it is through some 
mechanism other than altered gastric motility 
or secretion and that other methods of study 
must be used to follow possible beneficial 
effects. Larger doses of a more purified drug 
might help these cases M.D. 


GnRaHaM, Rura, ULreLper, Howarp, and 
Green, THomas H. The cytologic method as 
an aid in the diagnosis of gastric carcinoma. 
Surg. Gynec., © Obst, March, 1948, 86, 
257-289. 

Carcinoma of the stomach is encountered 
more frequently than is any other malignant 
lesion today. Surgical extirpation has been the 
only effective means of treatment but the 
disease is so insidious in its onset that extirpa- 
tion is rarely possible. Cancer of the stomach 
is usually moderately advanced before it pro- 
duces any symptoms at all. If any significant 
increase in the rate of operability with expecta- 
tion of cure is to be achieved some means of 
detecting the disease in its presymptomatic 
state must be devised. 

In this paper the authors present a prelimi- 
nary report on their experience with a diag- 
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nostic measure which may be of value in dis- 
covering early gastric c: arcinoma-—cytologic 
examination of gastric fluid for the presence of 
malignant cells. 


Summary 


1. The cytologic method of diagnosis has 
been applied to gastric aspiration in £o patients 
with gastric symptoms. 

2. A description is presented ef the normal 
and malignant cells which are noted in gastric 
fluid. 

3. Of 24 patients proved to have carcinoma 
of the stomach, smears were positive in I5 
instances. 

4. Of 7 patients with resectable lesions of the 
stomach, smears proved to be positive in 5 
cases. 

5. Of 26 patients without cancer the smear 
was reported positive in 1, a man with a benign 
gastric ulcer. 

6. Two patients had extremely early malig- 
nant lesions. In both, the lesions were detected 
by the cytologic technique.—Mary Frances 
Fastine, M.D. 


Hopces, Frep J., Runptes, R. Wayne, and 
Hane in, JosePH. Roentgenologic study of 
the small intestine. IH. Dysfunction associ- 
ated with neurologic disease. Radiology, De- 
cember, 1947, 49, 659-674. 

The authors present cases to show that gas- 
trointestinal symptoms are produced by some 
neurologic diseases which affect the autonomic 
nerves. Roentgen studies have demonstrated 
abnormal intestinal function in these patients. 

Small intestinal studies were done on selected 
patients with neurologic disease which included 
35 cases of diabetic neuropathy, 20 cases of 
pernicious anemia, § cases of tabes dorsalis, 7 
cases of miscellaneous neurologic disease, and 
8 cases with sympathectomy. 

The chronic neuropathy which results from 
diabetes shows predilection for the autonomic 
nerves as evidenced by sweating deficiencies, 
neurogenic bladder paralysis, etc. Over 60 per 
cent of the patients with diabetic neuropathy 
developed gastrointestinal symptoms, ie. 
chronic constipation, diarrhea, cramps, nausea 
and vomiting. The principal reentgenographic 
observations were delayed gastric emptying, 
prolonged transit time through the intestines, 
and segmentation of the barium column. 

Of 20 patients with a severe pernicious 
anemia 10 had developed neurologic disorders 
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but only $ of these showed intestinal abnormali- 
ties similar to those in the group with diabetic 
neuropathy. 'The remainder of the group showed 
no appreciable evidence of intestinal dysfunc- 
tion. No untoward disturbance of intestinal 
physiology was noted in patients with tabes 
dorsalis even though 3 of the § had "gastric 
crises" and another had marked gastrointesti- 
nal symptoms. Intestinal abnormalities were 
observed in a case of lead poisoning and also in 
a patient with autonomic nerve paralysis follow- 
ing an acute infection. 

The rather minor role of extrinsic sympa- 
thetic innervation of the gut as compared to 
the greater importance of the parasympathetic 
autonomic nerves is demonstrated by gastro- 
intestinal studies on svmpathectomized pa- 
tients (for arterial hypertension) and on pa- 
tients with vagotomy (for peptic ulcer) re- 
spectively. The latter group showed both 
motor and secretory dysfunction of the intes- 
tines which resembles the changes described in 
diabetic neuropathy. The sympathectomized 
patients developed gastrointestinal symptoms 
following operation but this subsided in a few 
weeks. 

It is pointed out that while intestinal dys- 
function may occur in the presence of organic 
disease a great variety of conditions namely, 
nutritional disease, intestinal parasitism, hy- 
poproteinemia, autonomic nerve disease, neuro- 
muscular degeneration, purpura, etc., may pro- 
duce the same findings.— George P. Keefer, M.D. 


McGurr, PauL. Dockertry, MavcorM B, 
WaucH, Jonn M., and RANDALL, LAWRENCE 
M. Endometriosis as a cause of intestinal 
obstruction. Surg. Gynec. © Obst, March, 
1948, SO, 273-288. 


An analytic study of clinical data on 16 from 
the current series of cases of intestinal obstruc- 
tion caused by endometriosis has been pre- 
sented as well as the results of a pathologic 
studv of these cases. 

To make the diagnosis of endometriosis as 
a cause of intestinal obstruction the possibility 
of its occurrence should be kept in mind in 
every case of intestinal obstruction in which 
the patient is a woman from thirty to fifty years 
of age. 

Acquired dysmenorrhea, menstrual peri- 
odicity of symptoms, sterility, rectal or pelvic 
pain, absence of loss of weight, the presence of 
associated uterine fibroids or ovarian cysts and 
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a long history of intestinal symptoms which 
suggest progressive intestinal obstruction with 
frequent exacerbations at menstruation are 
most important points in the diagnosis of this 
condition. 


3. Gross blood in the stool is infrequent. If 


present at the time of menstruation it is of sig- 
nificance. 

4. The symptoms of menorrhagia and metror- 
rhagia are not the symptoms of endometriosis 


per se but rather the symptoms of associated: 


pelvic pathologic lesions. 

5. When the lesion is in the lower bowel the 
sigmoidoscopic examination may show an in- 
tact puckered mucosa in the presence of an ex- 
trarectal mass. On the roentgenogram, a long 
inconstant filling defect with sharp regular 
borders and an intact mucosa will be noted in 
these cases. 

6. Obstruction of the ileum as caused by 
endometriosis presents a less characteristic 
clinical picture than that in the sigmoid or 
below. The mechanism of ileal obstruction was 
usually due to kinking caused by the endo- 
metriosis while the obstruction in the sigmoid 
and below was more often due to an impinge- 
ment of the endometrioma into the intestinal 
lumen. 

7. Microscopically, endometrial glands and 
stroma were found in all lavers of the intestinal 
wall. They seemed to be most diffusely dis- 
persed in the muscular layers. The endometri- 
omas of the sigmoid were of the discrete or deep 
type while the endometriomas of the ileum were 
located closer to the serosa. 

8. A plea is made for biopsy, frozen section 
and pathologic confirmation of the clinical diag- 
nosis in all cases of endometrioma obstructing 
the bowel as carcinoma can be positively ex- 
cluded only by this method.—Mary Frances 
Fastine, M.D. 


Spencer, Jack, and THaxrER, Lancpon T. 
Acute obstruction of the small bowel. Radi- 
ology, November, 1947, 40, 611-619. 


The authors have obtained the material for 
their paper from the records of the Maine 
General Hospital where for years a scout film 
of the abdomen was taken in all undiagnosed 
acute abdominal cases, especially when ob- 
struction was suspected. They emphasize the 
value of the roentgen findings in small intestinal 
obstruction, these to be taken in conjunction 
with the history, physical findings and labo- 
ratory results. Gas in the small intestine— 
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except in young children—is abnormal. It is 
noted in reflex ileus as well as in mechanical; 
in the latter, there is not only gas but dilata- 
tion. Occasionally in colon obstruction, gas is 
noted also in the small intestine. The site of the 
obstruction can be localized by (1) the location 
of the gas and (2) characteristics of the mucosal 
folds in the different levels of the intestines. 
Gas in the jejunum is mostly in the left upper 
abdomen; while that in the ileum is mostly in 
the right lower. The jejunum has the trans- 
verse mucosal folds close together giving the 
"herring-bone" appearance; while the ileum 
has the folds farther and farther apart as one 
progresses downward. The location of the colon 
and its characteristic haustral markings aid in 
identifying gas therein. 

One hundred cases of small bowel obstruction 
which had both roentgen studies and surgical 
confirmation are analyzed. À summary 1s given 
indicating the etiological factors of the ob- 
struction in the cases discussed. The most com- 
mon cause was adhesions, with or without pre- 
vious laparotomy (78 per cent). Other causes 
were internal hernia, Meckel's diverticulum, 
gallstones, intussusception and ileitis. The 
roentgen findings were conclusive of obstruc- 
tion in 94 per cent of the cases. In 50 cases, 
when the site of the obstruction was indicated 
in the operative notes, this was found to corre- 
spond with the roentgen findings. In 33 cases, 
the obstruction was in the terminal ileum; in 
9 cases, in the mid small bowel; and in 6, in the 


jejunum. Barium enema was resorted to in 8 


cases to localize the gas.—J. Paul Bennett, 
M.D. 


Oscoop, ELis C. The role of the radiologist in 
the management of patients with intestinal 
obstruction, with special reference to the use 
of the deg 2" Radiology, Novem- 


The hei ralis ihe role of the roent- 
gen examination in the management of patients 
with intestinal obstruction. He points out that 
the roentgenologist’s opportunity in this field 
has been extended recently by the introduction 
and use of the Miller-Abbott tube. 

While the clinical diagnosis of intestinal ob- 
struction is often adequate, the roentgen exam- 
ination offers valuable confirmatory evidence 
and often it is useful in locating the obstruction. 
Supine and erect anteroposterior films of the 
abdomen should be taken initially. The earliest 
finding in small intestinal obstruction is a small 
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segment of distended intestine, clean-cut in out- 
line, often resembling a hairpin. Initially it may 
contain no fluid level, but as the obstruction 
persists, later examination will show fluid levels 
and the coils will increase in size and number to 
produce the "stepladder" pattern. In the earlier 
stages It 1s possib le to distinguish, by its delicate 
transverse striations, the jejunum from the 
ileum but when the dilatation becomes marked 
the appearance of all levels of the small in- 
testine becomes quite similar. Usually the 
colon occupies the peripheral portions of the 
abdomen and the haustral markings can be 
identified. However, these are not seen in the 
lower descending colon and sigmoid, and dis- 
tention of this portion mav very closely re- 
semble distended loops of ileum. 

When the colon 1s obstructed there is usually 
distention of the segments proximal to the site 
of the obstruction. Distended loops of small in- 
testine may or may not be present. The cecum 
is usually the site of the greatest distention, 
even though the obstruction may be in the 
descending colon or sigmoid. 

In reflex ileus, both the small and large in- 
testine are usually involved. The distention is 
less likely to be uniform so that leops of both 
small and large intestine are irregularly out- 
lined and there is a conspicuous absence of a 
pattern suggesting continuity, which is the 
rule in organic obstruction. Not infrequently a 
mechanical and reflex ileus may coexist. 

When there is distention due to intestinal 
obstruction the Miller-Abbott tube allows suc- 
tion to be applied at, or just proximal to the 
obstruction. This has been shown to be more 
effective than duodenal suction drainage. The 
point of arrest in the passage of such a tube 
may localize the site of obstruction, particularly 
if barium is injected through the tube after 1t 
has been arrested. As the bowel proximal to the 
suction is decompressed by suction, peristalsis 
returns and a normal segment of bowel is then 
available for the introduction of liquid nutri- 
ments. It is possible for the surgeon to prepare 
the patient for operation and this converts an 
emergency into an elective procedure. In cases 
of reflex ileus it is a therapeutic end in itself, 
and the results have been brilliant. The pro- 
phylactic introduction of the tube before surgi- 

cal procedures involving resection of the large 
intestine has also proved very valuable. 

The Miller-Abbott tube should not be used 
in cases of strangulation or gangrene of the 
intestine if operation is thus delayed, but it 
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may be useful postoperatively. It should not 
be used in large intestinal obstruction, except 
in those cases where there is reflux distention 
of the small intestine. In such cases it may be 
introduced when the patient is being prepared 
for operation. 

Complications are few but they include ir- 
ritation of the upper respiratory passages, 
laryngeal damage and injury to esophageal 
varices. There have also been complications 
resulting from excessive coiling of the tube and 
from inability to deflate the balloon. 

The author describes the technique of the 
passage and care of the Miller-Abbott tube in 
considerable detail. He rightly points out the 
value of experience, persistence, patience and 
the use of flouroscopic control. The injection of 
2 to 3 cc. of mercury into the balloon has been 
a very effective aid in the passage of the tube 
through the pylorus. In cases of simple mechan- 
ical obstruction, the tip of the tube usually 
moves quite rapidly and may be in the terminal 
ileum in twelve to thirty-six hours, if the ob- 
struction is not higher. In paralytic obstruction 
the progress is much slower. When the tube is 
withdrawn, this should be done slowly, over a 
period of several hours. 

After the tip of the tube becomes arrested at 
the point of the obstruction, it is not difficult 
to inject barium. This should be rather dilute— 
one part of barium to four parts of water. This 
will often show that the obstruction is incom- 
plete, although clinically it may seem complete. 
The segment of intestine beyond the point of 
obstruction should be of normal caliber. If this 
is not the case, the possibility of a more distal 
obstruction should be considered and observa- 
tion continued for a longer period of time. The 
main value of injection of barium lies in the 
determination of the presence or absence of ob- 
struction, The nature of the obstruction is not 
always revealed, although sharp angulation 
with incomplete obstruction is suggestive of 
adhesions. The demonstration of the anatomi- 
cal degree of obstruction does not always 
determine whether or not eventual operation 
will be required. 

In the past forty vears there has been a sig- 
nificant drop in the mortality rate for patients 
with intestinal obstruction. Earlier recognition, 
due in great part to more frequent roentgen 
examination and greater experience with roent- 
gen findings has certainly contributed to this 
decline. Improved operative technique, the 
newer concepts of pathologic physiology and 
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the use of sulfonamides have also helped. It is 
difficult to assess the exact contribution of the 
Miller-Abbott tube as compared with the simp- 
ler and older method of duodenal suction in 
this reduced mortality. However, various pub- 
lications seem to show that the Miller-Abbott 
tube has resulted in a statistically significant 
reduction of mortality. 

The part the roentgenologist may play will 

'ary from simple flouroscopy to more or less 
complete responsibility for the passage of the 
tube and its care. In highly organized clinics, 
a system of division of labor will probably pre- 
vail, but it is essential that someone assume 
definite responsibility for its use. Only under 
such circumstances can the procedure be suc- 
cessful in a high percentage of 


P. Childe, M.D. 


Doug, Howard P. Malignant tumors of the 
small intestine. Radiology, October, 1947, 49, 


The paper is based upon a series of 52 malig- 
nant tumors of the small intestine. Emphasis is 
placed upon detailed serial studies of the small 
intestine for accurate localization and differenti- 
ation of these lesions. 

The duodenal lesions represented 44 per cent 
of the series. There were 21 cases of primary 
carcinoma and r case of lymphosarcoma in the 
duodenum. Of the duodenal tumors, 17 per cent 
were supra-ampullary, 61 per cent peri-ampul- 
lary and 22 per cent infra-ampullary. Right 
upper quadrant pain, weight loss, a palpable 
tumor mass and occult blood in the stools are 
frequent clinical findings. Gastric obstruction 
is frequent in supra-ampullary lesions, while 
jaundice is encountered in pert-ampullary 
lesions. The roentgen findings vary from mini- 
mal mucosal deformities to constricting lesions, 
filling defects or ulceration. 

Similar symptoms and roentgen signs were 
encountered in jejunal and ileal tumors. Jejunal 
tumors constituted 27 per cent of the series and 
included 3 carcinomas, 3 lymphoblastomas, t 
case of leukemic infiltration, and 1 carcinoid 
tumor. In the ileum there were 4 carcinomas, 
4 lymphoblastomas and 3 carcinoids, consti- 
tuting 21 per cent of the total series. The clini- 
cal symptoms of this group are those of ob- 
struction; either intussusception in the poly- 
poid type, or gradually increasing obstruction 
in the constricting type. Clinically, weight loss, 
palpable tumor mass, secondary anemia and 
occult blood in the stools are fr equent findings. 
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The roentgen examination may reveal obstruc- 
tion, filling defects, or more diffuse wall in- 
filtration. 

Five metastatic carcinomas were seen, repre- 
senting IO per cent of the series. Their clinical 
findings and roentgen appearance are not de- 
scribed. 

Eight lymphosarcomas were encountered, 1 
in the duodenum, 3 in the jejunum and 4 in the 
ileum. Lymphosarcomas rarely obstruct. Local- 
ized dilatation associated with some areas of 
narrowing and partial obstruction are the most 
characteristic findings. 

Four carcinoid tumors were reported in the 
series, 1 in the jejunum and 3 in the ileum. 
Two of these were associated with definite de- 
fects and partial obstruction. 

Clinical histories and roentgenograms 


included.—Gordon T. Culver, M.D. 


are 


WHEELER, Dicsy. Diverticula of the foregut. 
Radiology, October, 1947, 49, 476-482. 


The author gives a brief discussion of the ap- 
parent confusion existing in the classification of 
diverticula, and suggests that the simple classi- 
fication of Odgers, namely, primary and second- 
ary, is the best. 

This paper is based on the barium studies of 

20,000 patients in which diverticula are con- 
sidered in the following order: (a) esophageal- 
pharyngeal diverticula, (4) diverticula of the 
thoracic esophagus, (c) diverticula of the stom- 
ach, (d) duodenal diverticula. The incidence 
for each group is given. The author concludes 
that only the esophageal-pharyngeal diverticula 
cause symptoms, and that the remaining are 
usually only incidental findings.—Gordon 7. 
Culver, M.D. 


ZIMMER, JOHANNES. Microcolon. deta radiol., 
1948, 29, 228-236. 


The congenitally small colon or microcolon 
(meconium ileus) is a condition in which the 
entire large intestine (except the rectum) of a 
newborn infant is found to have a diameter of 
about 4 to 8 millimeters. Also, the following 
features are noted: (1) hypertrophy and dilata- 
tion of a segment of the small intestine— 
usually in the ileum (3-5 cm. in diameter); (2) 
a sudden or more gradual change of caliber in 
the small intestine distal to the dilated segment 
with narrowed lumen containing inspissated 
meconium; (3) no demonstrable stenosis ‘or 
atresia of the gastrointestinal tract. This is 
called the primary type of microcolon since no 
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anatomical obstruction of the gastrointestinal 
tract is seen to account for its development. (4) 
If, however, a congenital obstruction proximal 
to the sigmoid colon is present, a microcolon 
has infrequently been found at operation or 
postmortem. Depending upon the site of the 
obstruction, whether proximal to or in the 
colon, the entire large intestine or part of it is 
reduced in size. This is called the secondary 
type of microcolon since the obstruction is the 


primary cause for the underdevelopment of 


the colon. 

Conclusions. The primary type of microcolon 
(meconium ileus), 

A. May be suspected if the following symp- 

toms are present: 

I. No meconium passed by rectum after 
birth. 

2. Vomiting starts shortly after birth, 
being unrelated to meals, and the 
vomitus being bile-stained. 

3. No palpable atresia of the anus. 

B. May be considered definite if the roent- 

genographic findings show: | 

4. No fluid levels in the distended loops 
of the bowel. 

5. The distended loops contain coarse, 
granulated fecal matter (inspissated 
meconium), 

In cases of atresia or stenosis (secondary type 
of microcolon) fluid levels may be seen roent- 
genologically. Granulated fecal matter is not 
seen.—Mary Frances Vastine. 


Gitcurist, R. K., and Davin, Vernon C. 
Prognosis in carcinoma of the bowel. Surg., 
Gynec. 6g Obst., March, 1948, 86, 359-371. 


In this study of 200 patients having resection 
for carcinoma of the colon, there was a 96. 5 
per cent five year follow-up. One hundred and 
fourteen were known to be alive five to ten 
years (57 per cent). In the study of the sur- 
gically removed specimens, microscopic sec- 
tions were made of over 10,000 different lymph 
nodes, carefully plotted as to location to tumor 
and surgical landmarks. A number of facts 
stand out: 

I. There is need for uniform and accurate 
description of the location of the tumor when 
discussing the value of different operative pro- 
cedures in carcinoma of the colon and rectum. 

2. Cases of palliative resections where known 
metastases are left in the liver, lung, etc., 
should not be included in discussions of su rgery 
for cure of carcinoma. 
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3. The 37.5 per cent five year survival rate 
of those having carcinoma of the left side of the 
colon when lymph node metastases were pres- 
ent indicates the need for the widest possible 
resection of mesentery rather than the usual 
V-shaped wedge of mesentery resected in these 
cases. The favorable prognosis seen in right 
colon lesions having involved nodes is un- 
doubtedly due to the wide resection of mesen- 
tery ($4 nodes per specimen) performed when 
doing an ileotransverse colon resection and 
anastomosis. 

4. Retrograde metastases to nodes 1 to ; 
cm. below the tumor occurred in 7 of the 153 
tumors below the promonotory of the sacrum 
(4.6 per cent). 

5. New carcinomas developed in 7 patients 
who had had resections. 

6. In view of the appreciable percentage who 
develop recurrence in the fourth and fifth year 
after operation, it seems unwise to consider 
anything less than a five year survival as a cure. 

7. In carcinoma at and below the peritoneal 
reflection where lymph node metastases were 
present in the surgical specimens, 23.2 per cent 
developed local recurrences and 15.9 per cent 
developed liver recurrences within $ days. 

8. Postmortem examination of those dying 
in the hospital after resection for carcinoma of 
the rectum showed that the ordinary post- 
mortem examination will usually fail to demon- 
strate small metastases in the remaining retro- 
peritoneal lymph nodes. 

This study indicates the need for the widest 
possible resection in carcinoma of the colon. 
Lesions which are partially or completely be- 
low the peritoneal reflection have a high in- 
cidence of local and liver recurrence. The Miles 
operation seems to give the best chance of cure 
here. 

The real question in the discussion about end- 
to-end anastomosis should be “Can you re- 
move all of the cancer?" and not, “Can you 
sew two ends of bowel together?" Obviously, 
in those intraperitoneal lesions below the prom- 
ontory of the sacrum which are large or have 
palpably enlarged nodes, the abdominoperineal 
resection will give a greater chance of cure.— 
Mary Frances Vastine, M.D. 


GAMBILL, Earn E., and Pucu, Davip G. Pan- 
creatic calcification. Arch. Int. Med., March, 
1948, 37, 301-315. 

By the term “pancreatic calcification” js 
meant calcareous deposits in the pancreas, 
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either within the ducts or in the parenchyma- 
tous tissue outside the ducts or in both. From a 
practical clinical standpoint the inclusive term 
"pancreatic calcification" seems preferable to 
the term "calculi." Accordingly, the authors 
have refrained from using the word "calculi" 
in order to avoid the possible implication that 
calcific deposits are necessarily located within 
the ducts. 

The objectives of the present analysis were 
(1) to study the symptomatology and the roent- 
genologic features in cases of pancreatic cal- 
cification, and (2) to learn whether there is any 
correlation between the extent of calcification 
in the pancreas and the incidence of clinical 
manifestations, with particular reference to the 
manifestations of other complications of pan- 
creatic disease such as diabetes mellitus and 
steatorrhea. 

Evidence of pancreatic calcification is pri- 
marily a matter of roentgenologic diagnosis in 
the absence of surgical or postmortem exam- 
ination of the pancreas since there are no symp- 
toms or signs by which calcification can be 
diagnosed. 

In a study of 39 cases of pancreatic calcifica- 
tion, selected solely on the basis of roentgeno- 
logic evidence of calcification, it was found that 
calcareous deposits in the pancreas were usually 
but not always associated with relapsing pan- 
creatitis. Commonly the symptomatology was 
that of pancreatitis, although in approximately 
two-fifths of the cases there was either no 
history of pancreatitis or a doubtful one. Among 
cases in which a definite history of pancreatitis 
was obtained, calcification became evident in 
one-fifth in one year after the onset of pain, but 
in another fifth calcification was not discovered 
until after eleven to twenty-two years. 

A diagnosis of relapsing pancreatitis is Justi- 
fiable in the presence of recurrent severe attacks 
of pain in the upper part of the abdomen com- 
monly lasting for hours or days and often re- 
quiring the administration of more than one 
hypodermic injection of opiate, provided other 
causes for such attacks have been excluded. 

As might be anticipated, there seemed to be 
a high degree of positive correlation between 
the extent of calcification in the pancreas and 
the incidence of diabetes and steatorrhea. Thus 
in 23 cases in which the calcification was limited 
to the head of the pancreas only 4 instances of 
diabetes or steatorrhea occurred, whereas in 11 
cases in which calcification involved the entire 
pancreas there were 9 instances of diabetes or 


Abstracts of Roentgen and Radium Literature 


May, 1949 


steatorrhea. It should be emphasized, however, 
that extensive pancreatic calcification is not 
always associated with signs of pancreatic in- 
sufficiency. 

There appeared to be no positive correlation 
between the size, shape or method of grouping 
of the calcareous deposits and the degree of 
pancreatic insufficiency. Moreover, the extent 
of calcification and the degree of disturbance of 
pancreatic function were not necessarily re- 
lated to the length of time during which a 
patient had been suffering from the severe 
seizures of pain. 

It is in the group with unsuspected disease 
that the diagnosis of calcification is most im- 
portant, since such a diagnosis may direct at- 
tention to pancreatic disease that might other- 
wise remain unrecognized. Any roentgeno- 
grams that include all or part of the pancreatic 
region may reveal calcareous deposits. In this 
series the deposits were seen most frequently in 
cholecystograms or in localized roentgenograms 
of the gallbladder region.—Eugene J. Mac- 
Donald, M.D. 


GYNECOLOGY AND OBSTETRICS 


Arneson, A. N. Clinical diagnosis of carcinoma 
of the cervix. Radiology, October, 1947, 49, 
400-402. 

Biopsy is the basis for diagnosis of cancer of 
the cervix. The cases are grouped clinically into 
three main biologic groups which form some 
foundation for prognosis: 

1. The everting or cauliflower types which 
grow rapidly, bleed early and are frequently 
limited to the cervix. They are radiosensitive 
and because of their early symptomatology 
present a favorable prognosis. 

2. The infiltrating type growing slowly, 
bleeding late, with a maximum of fibroblastic 
activity and scant blood supply offers a poorer 
prognosis. This unfavorable outlook is due to 
resistance to irradiation and the fact that the 
disease is usually more advanced by the time 
symptoms appear. 

3. Cratered lesions which may begin as one 
or the other of the above types. The degree of 
infection. usually present may result in in- 
creased radioresistance and an extensive break- 
down of tissue. 

Prognosis can be more accurately established 
if biologic qualities are considered in conjunc- 
tion with the stage of the clinical advance and 
histopathologic appearance of the biopsy 
specimen. 
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A plan of low intensity irradiation protracted 
over a long period is more effective in all three 
biologic types. The importance of a thin watery 
discharge is worthy of serious attention.—7 
Maxey Dell, Tr., M.D. 
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SIEBERT, Warrer J. Pathologic aspects of 
carcinoma of the cervix uteri. Radiology, 
October, 1947, 49, 403. 


Chronic cervicitis precedes cancer in approxi- 
mately 75 per cent of cases. An average of 1 to 
3 per cent of supravaginal hvsterectomies, with- 
out removal of the cervix, are followed by 
cancer. Histopathologic grading is of value in 
prognosis. Single sections of the specimen have 
often proved negative in cases in which serial 
sections of the same lesions revealed early 
carcinoma.—7. Maxey Dell, Jr., M.D. 


Brewer, Jonn I. Carcinoma of the cervix; 
surgical aspects. Radiology, October, 1947, 
49, 4047405. 

Surgery should be limited to Stage 1 or n 
patients, under fifty, in good physical condition, 
with no contraindication to operation. Also the 
patient must be thin (and this is most import- 
ant). À general swing toward surgery for car- 
cinoma of the cervix should not be made at this 
time. Surgery should be used only as an ad- 
junct to irradiation.—7. Maxey Dell, Fr., M.D. 


Hecker, Georce P. The syndrome of ovarian 
pain and insufficiency; importance of con- 
serving ovarian tissue. Surg., Gynec. E Obst., 
March, 1948, 86, 260-272. 


The author summarizes and makes his con- 
clusions as follows: 

1. Ovarian pain can occur in the absence of 
any demonstrable lesion of the ovary and it may 
have no regular relation to the menstrual cycle. 
Its frequent association with menstrual irregu- 
larities indicates that the pain is itself a sign 
of ovarian dysfunction. 

2. This syndrome of ovarian pain, menstrual 
aberrations, and other signs of ovarian failure 
such as hot flashes, occurs in all ages of re- 
productive life. 

3. The more frequent occurrence of pain on 
the right side in these cases in addition to other 
evidence suggests that the right ovary in 
woman is the more active. 

4. By the presentation of cases in which 
ovarian tissue has been removed, in women and 
the citing of the known effects of partial castra- 
tion in animals, the importance of an adequate 
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mass of ovarian tissue for normal function is 
shown, and the need for conserving ovarian tis- 
sue In women is stressed. If one ovary is re- 
moved because of this type of pain, signs of 
ovarian insufficiency and pain in the remaining 
ovary may be expected. 

g. The beneficial effect of therapy with estro- 
gen including alleviation of cyclic intermen- 
strual pain without the prevention of ovulation 
suggests that the importance of the mass of 
ovarian tissue lies in its production of estrogen. 

6. A theory of ovarian function is presented 
which includes the role of the uterus.—Mary 
Frances Vastine, M.D. 


NERVOUS SYSTEM 


Camp, Jonn D. Symmetrical calcification of the 
cerebral basal ganglia. Radiology, November, 
1947, 49, 568-577. 

Twelve cases have been observed by the 
author in which there were symmetric calcifica- 
tion in the basal ganglia and definite clinical 
evidence of parathyroid insufficiency and 
tetany. In one, this calcification followed a 
thyroidectomy at the age of nineteen years but 
in the other 11 the disease was the spontaneous 
type. The pathologic basis for the roentgeno- 
logic changes is a colloid deposition in and 
around the finer cerebral blood vessels, with 
subsequent calcification of the deposits, which 
coalesce and form vascular sheaths and con- 
cretions. The capillaries may be occluded but 
the lumens of the arteries are rarely narrowed. 

The symptoms in general include the various 
complications cf chronic parathyroid insuf- 
ficiency, namely, cataracts, convulsions, 
mental retardation, and trophic changes. In 
none of the 12 cases did an “attack” occur after 
the institution of treatment for parathyroid in- 
sufficiency, and mental improvement was 
marked, indicating the importance of searching 
for parathyroid insufficiency in the presence of 
roentgenographic evidence of symmetrical cal- 
cification of the cerebral basal ganglia. 

The roentgen appearance is distinctive, al- 
though the degree and extent vary consider- 
ably, In early stages there are small, irregular, 
discrete, symmetrically distributed shadows ot 
increased density in the region of the various 
basal ganglia, especially the putamen and cau- 
date nucleus. When more marked the shadows 
become denser. Calcification in the dentate 
nucleus of the cerebellum takes on a wavy, 
linear appearance and similar calcification may 
occur in the folds of the cerebellar hemispheres. 
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Calcification may also appear in the deeper 
layers of the cerebral cortex. 

It is important and usually easy to differenti- 
ate this type of calcification from that due to a 
neoplasm and also from calcification in the 
choroid plexus of the lateral ventricle. It should 
also be differentiated from the types of calci- 
fication which occur in tuberous sclerosis and in 
toxoplasmosis. Occasionally symmetric. calci- 
fication of the basal ganglia is encountered in 
patients who do not suffer from parathyroid 
insufficiency. Arthur E. Childe, M.D. 





TanLov, I, M. Spinal extradural hemangio- 
blastoma  roentgenographically visualized 
with diodrast at operation and successfully 
removed. Radiology, December, 1947, 49, 
717-7723. | 
The author defines hemangioblastoma as a 

true neoplasm composed of growing angioblasts 
and differentiates it from hemangiomas which 
are vascular malformations. An interesting 
case report is given which brings out all of the 
classic picture of a lesion of the spinal canal 
producing pressure on the spinal cord and erod- 
ing the pedicles of the vertebrae. 

Treatment of the patient by laminectomy 
alone was unsuccessful and on re-operation the 
vascular tumor mass was exposed and portable 
roentgenograms made after the injection of dio- 
drast into the tumor clearly defined the lesion 
and revealed a large blood vessel at its upper 
pole. 

'The author cites the use of diodrast injection 
at the operating table as a unique experience 
and one which made the successful removal of 
the tumor possible. He concludes that this 
technique may prove useful to others in out- 
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lining the limits of certain vascular lesions.— 


Richard E. Kinzer, M.D. 


WkrcH, C. S., Errincer, A., and Hecut, P. L. 
Recklinghausen’s neurofibromatosis associ- 
ated with intrathoracic meningocele. New 
England F. Med., April 29, 1948, 278, 622- 
625. | 


The association. of anterior intrathoracic 
meningocele with neurofibromatosis is not 
generally recognized. In a patient with neuro- 
fibromatosis, discovery of a paraspinal mass 
usually suggests a provisional diagnosis of 
neurofibroma. However, 3 of the reported 4 
cases of anterior intrathoracic meningocele oc- 
curred in patients with neurofibromatosis. 

Films of the authors’ patient, a woman of 
forty-one with known | neurofibromatosis, 
showed a rounded left paravertebral mass, with 
widening of the sixth intercostal space and a 
kyphoscoliosis convex to the left at this level. 
The ribs, vertebral bodies, and transverse pro- 
cesses adjacent to the mass were eroded. Thoro- 
cotomy revealed a meningocele presenting 
through an enlarged sixth intervertebral fora- 
men. 

The authors suggest that paravertebral neu- 
rofibroma is uncommon in patients with neuro- 
fibromatosis, and that anterior meningocele 
may occur in these patients with comparable 
frequency. Differential diagnosis between the 
two lesions is important, since unwary surgical 
attack may result in fatality. The meningocele 
is apt to lie near the apex of a kyphoscoliosis, 
and may erode bone, but does not induce cord 
compression. Lipiodol myelography may be 
diagnostic if the opaque oil can be introduced 
into the meningocele sac.—Henry P. Brean, 
M.D. 
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THE POSSIBILITIES AND LIMITATIONS OF 
ROENTGEN DIAGNOSIS* 
PANCOAST LECTURE} 
By LEO G. RIGLER, M.D. 


MINNEAPOLIS, MINNESOTA 


TO AN American physician, especially 
a 


radiologist, who has spent almost 
his entire life in the Middle West, a visit 
to Philadelphia is an emotional experience 
of large dimensions. For not only is this 
city the very birthplace of our country, 
but in almost similar fashion Philadelphia 
gave forth the wellsprings for the develop- 
ment of medicine in America. It is not sur- 
prising, therefore, that this community 
should have a most profound effect upon 
the development of the voungest of the 
medical specialties, radiology, during the 
half century which has passed since its 
inception. Some two years ago, on the 
occasion of the semi-centennial of the 
discovery of the roentgen rays, I undertook 
the task of reviewing the development of 
roentgen diagnosis in the United States?’ 
and I was struck, as any student of medical 
history would be, with the remarkable 
contributions of Philadelphia physicists 
and physicians to the establishment and the 
progressof radiology.One need only mention 
the names of Goodspeed, Charles Lester 


Leonard, Kassabian, Bowen, Snook, New- 
comet, Willis Manges and, happily still 
with us, George Pfahler, to realize what this 
city has meant to this new science. In that 
development no one had a greater part 
than the man whose memory we come 
together to honor tonight. I am sure that 
all of you are familiar with the life of Henry 
K. Pancoast and with his accomplishments. 
I am sure that the distinguished physicians 
who preceded me in presenting this lecture 
have already, far better than could I, 
detailed some of the debt which radiologists, 
which physicians, which all people owe to 
Henry Pancoast for his unremitting de- 
votion to the field of endeavor which he 
so richly endowed during the years which 
were permitted him. Perhaps I would do 
best to quote from the gifted pen of Percy 
Brown who wrote in this JourRNAL,® “For 
radiologists of the present and the future 
this life [the life of Henry Pancoast] is a 
pattern of a kind that all scientific men 
admire—clean-cut, smooth of edge, true 
of angle and of dimensional exactitude.” 


* From the Department of Radiology and Physical Therapy, University of Minnesota, Minneapolis, Minnesota. 
T The Pancoast Memorial Lecture presented at the Annual Meeting of the Philadelphia Roentgen Ray Society, Philadelphia, Pa., 


November 6, 1947. 
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We who did not have the opportunity of 
working with him obtain from his writings 
the impression of a man of real intellectual 
honesty who faced every issue fearlessly 
and sought only for the truth. Scarcely any 
man in the history of American radiology 
has had more honors bestowed on him by 
his colleagues—certainly few have so well 
deserved them. A man who is privileged to 
present a lecture in honor of Henry 
Pancoast is fortunate indeed. 


In a lecture memorializing the work of a 
great man it seems peculiarly fitting to 
discuss something which is related to the 
philosophy of the field in which he worked 
rather than to present any one specific 
investigation. Roentgen diagnosis having 
come of age, it is time to critically examine 
both the possibilities and limitations of a 
method which, because of its objectivity, 
because it appeals to the visual sense, in 
which we all have the greatest faith, has a 
certain attractiveness for physicians and for 
the lay public, inspires a certain confidence, 
not always completely justified by its 
accomplishments. The reliance which is 
placed upon roentgen study often goes far 
beyond the merits of the method. The 
contrary, of course, is also true, so that some 
definition of its limitations should be 
attempted. I use the term limitations in 
its broad sense, that is, as meaning the 
maximal as well as the minimal possibilities. 

'That there are situations in which disease 
processes are present without any roentgen 
evidences of abnormality whatsoever is 
well known. Likewise that positive roentgen 
findings may become apparent at a stage in 
the development of an abnormal process 
when symptoms, physical signs or any other 
evidences whatsoever are completely lack- 
ing is also known. Despite this there is 
relatively little written on this subject in 
textbooks or in current periodicals. It 1s 
dificult to find adequate discussion con- 
cerning the real significance of the negative 
roentgenogram in various diseases.*^* While 
the details of such structures as the lungs 


or the skeleton appear to be faithfully 
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reproduced in the roentgenogram, a cor- 
relation of anatomical and roentgen findings 
reveals that many lesions which are micro- 
scopically apparent give no roentgen find- 
ings. Ít is evident a lesions must attain 
a sufficient size or produce sufficient changes 
before they have enough contrast density 
to be visible. Brailsford? has pointed to the 
most obvious example, pregnancy, in which 
the process must be present for at least nine 
or ten weeks before there is any chance of 
roentgen diagnosis. Another example which 
is known to all and fully described in most 
textbooks is acute osteomyelitis. Here the 
absence of roentgenologic signs for as long 
as two weeks—if an antibiotic or chemo- 
therapy has been given the period may be 
even longer—after the onset of symptoms 
is a notable feature of the disease. Converse- 
ly, by means of roentgen examination of 
the stomach we have been able to demon- 
strate tumors as small as 5 millimeters and 
as large as 7 centimeters in diameter in 
patients who have no symptoms whatever. 

There are three points of reference which 
one might use in determining the value of 
the roentgen method in the detection of an 
abnormal state at its earliest beginnings. 
The first would be the time of the actual 
onset of the disease, whether it be the day 
or hour of exposure, in the case of an infec- 
tious process, or the time of implantation 
of the tumor in the case of a neoplasm. 
In the former there is some possibility of 
determining this point of reference, partic- 
ularly in such diseases as tuberculosis in 
which a specific exposure can often be 
clearly ascertained. In the case of neoplasms 
in humans it is impossible to state with any 
degree of certainty the exact time of in- 
ception. When such information is not 
avallable, as is the case in many lesions, 
another point of reference must be used, 
namely, the time of onset of symptoms. A 
third method of judgment rests in a quanti- 
tative determination of the size of the lesion 
necessary to be demonstrable by roentgen 
study. : 

To illustrate a method of procedure which 
should lead to a better understanding of the 
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limitations of roentgen diagnosis, I wish 
to present some data which we have col- 
lected concerning diseases of the thorax, 
data derived from experimentation, from 
case study, and from what might be called 
the past roentgen history. I hope to discuss 
briefly pulmonary edema, pleural effusion, 
pneumonia, chronic gabaraulosi: acute 
miliary tuberculosis, metastasis to the 
lungs and, finally, bronchogenic carcinoma, 


Possibilities and Limitations of Roentgen Diagnosis 


from the point of view of the possibilities of | 


roentgen diagnosis. 

The rationale of this approach is based 
somewhat on the following experiences 
which, I believe, any roentgenologist is 
likely to encounter. A student discovers 
that the sputum of a patient whom he has 
examined contains a great number of 
tubercle bacilli. Characteristically, the stu- 
dent promptly appears in the Roentgen 
Department to havea roentgen examination 
of his chest and he wants to know at once 
whether or not he has tuberculosis. What 
answer should be given if his roentgeno- 
gram is negative? A patient comes into the 
hospital with high fever, leukocytosis and 
all of the symptoms of pneumonia. There 
are no physical signs. A roentgenogram is 
made, it appears to be negative, and the 
intern comes to ask, "Well, what does this 
mean? Does this patient have pneumonia 
even though the roentgenogram is neg- 
ative?" A patient comes in with a very 
acute fever of perhaps a week's duration. 
He has cyanosis and tachypnea; the 
diagnosis of acute miliary tuberculosis is 
entertained because of his condition. Roent- 
gen examination is made and the film ap- 
pears to be entirely negative. What shall 
we say as to the diagnosis at this time or 
what criteria do we have for establishing the 
reliability of the roentgen study under such 
circumstances? 


PULMONARY EDEMA 


Many pulmonary lesions may well be 
duse into two categories: those which 
predominantly affect the alveoli and those 


which are essentially interstitial. The 
roentgen findings are usually obvious at an 
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early stage in the alveolar type of lesion and ` 
are readily observed even when the findings | 


are minimal. The converse is true of the 
interstitial processes which present recog- 
nizable changes in the roentgenogram 1 only 
after complete development of the process. 
Pulmonary edema of ordinary clinical 


significance is usually a process in which 


there is exudation of fluid into the alveoli as 
a result of cardiac failure , overloading of the 


circulation, hypoproteinemia, renal failure, 


! as well as many other conditions. There i IS, 


however, also an interstitial edema which 
seems to be associated with inflammatory 
processes and, curiously enough, seems to 
occur In animals as a result of circulatory 
failure. The difference in the time of ap- 
pearance of roentgen findings noted above 
is true of these two types of edema as well 
as in the two types of inflammatory process- 
es. 

We have had occasion to study a large 
number of patients developing pulmonary 
edema either postoperatively!? as a result 
of overloading of the circulation during a 
period in which the myocardial capacity 
is somewhat impaired or in the usual medi- 
cal conditions. We have learned that this 
type of pulmonary edema can be demon- 
strated quite effectively on the roentgeno- 
gram at a time when the symptoms are 
minor or difficult to interpret and the 
physical findings are either minimal or 
completely absent. 

To illustrate, the following 2 cases are 
reported because they demonstrate how 
rapidly changes may appear in a roent- 
genogram of the lung, and how sensitive 
the roentgenogram is as an indicator of the 
presence of fluid in the alveoli. 


Case 1. A patient with glomerulonephritis 
had had a period of hypoproteinemia accom- 
panied by generalized anasarca, extensive 
pulmonary edema and pleural effusion. She 
had recovered completely from this attack, the 
roentgenogram of the lungs was entirely clear; 
there were no physical findings whatsoever and 
the peripheral edema had disappeared com- 
pletely. She was about to be discharged from 
the hospital when the intern came in to see 
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her and she complained that she did not feel 
quite as well as she had the day before. There 
was a slight increase in her respiratory rate but 
little else was obvious. She had been seen early 
that morning and appeared quite normal. The 
physical findings were entirely negative. Within 
two hours of the first onset of this slight dysp- 
nea, a roentgenogram of the chest was made 
and owed definite edema in the lungs as 
manifested by the usual mottling and increased 
density along the vascular trunks. Within 
another six hours the changes were more prom- 
inent and the full blown picture of typical 
pulmonary edema appeared. 


An even more striking illustration of the 
roentgen demonstration of edema is illus- 
trated by the following case report. 


Case 11. A patient with Addison’s disease was 
being studied by Dr. Gerald Evans and his 





Case m. 
The roentgen findings of streaked mottled, diffuse 
density at both bases were present before the 
appearance of obvious symptoms or physical signs. 
The presence of edema was confirmed by the 
laboratory findings, 


Fic. I. Pulmonary edema, early stage. 
=n - 


associates concerning the effects of the adminis- 
tration. of desoxycorticosterone acetate and 
high salt intake upon the size of the heart. 
Roentgenograms of the chest were being made 
at frequent intervals with a view to determining 
the relative changes in cardiac size. During the 
course of these examinations this patient showed 
in addition to the tuberculosis of the adrenals, 
that there was an actual tuberculosis of the 
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lung. The heart was very small, the lungs were 
dry and anemic looking, during the periods of 
addisonian crisis. There were several periods of 
treatment during which salt and desoxycor- 
ticosterone acetate were given and then with- 
drawn. On one of these occasions when a roent- 
genogram of the heart was made at a time 
when there were no symptoms nor physical 
signs whatever to suggest any abnormality in 


the lungs, clear evidences of pulmonary edema | 
in the bases of the lungs were apparent (Fig. l 


1). The findings were so suggestive that the 
attention of the clinicians was directed to it at 
once. Even after looking at the roentgenogram 
and being given the opinion that pulmonary 
edema was present they re-examined her lungs, 
with negative results. There were, likewise, 
no evidences whatever of subcutaneous edema. 
A review of the careful studies of the blood 
volume, which were being made daily, indi- 


cated that on this day a striking dilution of the 


. ——— - . 
blood with retention of chlorides was present, 
so much so that pulmonary edema might read- 


ily have resulted. 


Comment. Both of these cases demon- 
strate how sensitive the roentgen examina- 
tion is aram mdicator of the presence of 
pulmonary edema. 

Another illustration to demonstrate the 
early evidences of pulmonary edema in the 
roentgenogram is afforded in patients who 
are having surgery on the thorax and who 
are not infrequently put in various posi- 
tions in which the circulation to the lung 
is greatly hampered. Under such circum- 
stances edema of one lobe or one lung may 
readily develop. We have made roentgen 
studies on the operating table of a number 
of such cases in which some suspicion ap- 
peared in the mind of the surgeon because 
of the behavior of the patient that edema 
or atelectasis might be taking place and 
we have been able to demonstrate the 
findings of edema in the dependent lobe 
within a few minutes after 1t occurred. 

In experiments made on goats by Nessa 
and myself we attempted to demonstrate 
the earliest stage in which edema could 
be clearlv delineated in the roentgenogram. 
'The animals were put in the supine position 
which was thfought would result in severe 
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circulatory failure. Pulmonary edema was 
thought to occur early. We were chagrined 
to find that roentgenograms did not reveal 
the kind of changes we have learned to 
expect in edema and only late in the course 
of the process did some findings appear. 
These were difficult to interpret and were 
certainly not at all characteristic of our 
findings in pulmonary edema. However, 
on microscopic examination of the lungs 
in these animals we found that they did 
not develop fluid in the alveoli, the kind of 
pulmonary edema we are accustomed to 
seeing in cardiac failure, but rather fluid 
and infiltration in the interstitial tissues. 
Under such circumstances it appears that 
the roentgen findings are much less charac- 
teristic, far more difficult to interpret, and 
appear at a much later stage in the process. 


PLEURAL EFFUSION 


The sensitivity of the roentgen method 
for the demonstration of fluid in the thorac- 
ic cavity is well shown in patients with 
pleural effusion. In the case of transudation 
the point of reference must be quantitative 
rather than one of time since it is impos- 
sible to determine in most instances either 
from symptoms or from other evidence as 
to exactly when the transudate began to 
accumulate. In the case of exudates there 
are usually symptoms which give a point 
of reference. 

Experiments with monkevs, performed 
by one of my associates in connection with 
some other work on pleural effusions, in 
which various fluids were introduced into 
the pleural cavity in known amounts, were 
recalculated on the basis of the relative 
volume of the thorax of the animals under 
consideration and that of the average adult. 
As a result of this it appears probable 
that a minimum of 100 cc. of fluid in one 
hemithorax of the average adult is re- 
quired for demonstration by roentgen 
study and then can only be seen if the 
lateral decubitus position is used. By 
using the lateral decubitus position, in 
clinical cases, we have been able to demon- 
strate very small quantities of fluid re- 
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peatedly, when physical findings were ab- 
sent, as previously reported.” On the 
other hand, if reliance is placed upon the 
usual upright film film made in deep inspiration, 
fluid may not be apparent in the roentgen 
study when there are already some physical 
findings. Under such circumstances the 
quantity of fluid must reach 300 to 400 
cc. before there are roentgen changes. 


Another indication of the presence of small ` 


quantities of fluid lies in the appearance of 
the shadow of the interlobar fissure when 
the position of the patient is changed from 
upright to supine or prone. This is, of 
course, particularly true on the right side.” 


PNEUMONIA 


In the case of pneumonia it is rather 
dificult, of course, to establish the exact 
time when the infection occurred, at least 
in terms of hours. We can, however, in a 
few cases get a point of reference from the 
symptoms of the patient. This is, of course, 
particularly true of the. bacterial pneu- 
monias, the so-called €uro 
in w 


to obtain roentgenograms on patients 
very shortly after their first complaint. 
In many cases, because of a special com- 
bination of events, we have been fortunate 
in securing films on patients with pneu- 
monia at a far earlier stage in the course 
of the disease than commonly happens. 

It should be noted that the demonstra- 
tion of consolidation in the lung is attended 


by many sources of error. Lateral views: 


ch not uncommonly, the onset is sud Lia 
den and sharp. We have made some efforts ~A- 


are often necessary?! and particularly is it /- 


important to observe the density of the 


cardiac shadow.?* The reports in the liter- ^: 


ature reflecting on the absence of roentgen 
findings when pneumonia is actually pres- 
ent are often the result of poor observa- 
tions, especially the failure to take the 
aliove points into consideration. To illus-, 
trate the possibilities of early roentgen 
diagnosis in bacterial pneumonia, the 
following 2 cases will serve. 


Case 111. A male presented himself with the 
following clear-cut history. He said he was 
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perfectly well until a sudden onset of chills and 
fever and pain in the chest brought him to the 
hospital. The onset was very sharp and his 
history appeared to be very reliable. A roentgen 
examination (Fig. 2) was made one and a half 
hours after the first symptoms and already a 
triangular shadow of increased density, streaked 
in appearance and very characteristic of the 
very early stage of so-called lobar or bacterial 
pneumonia, is apparent in the right upper lobe. 





Fic. 2. Case 11. Lobar pneumonia, one and a half 
hours after onset. The roughly triangular area of 
increased density in the right upper lobe exhibiting 
characteristic linear and homogeneous shadows is 
typical of lobar pneumonia in the early stages. 
Twenty-four hours later the entré lobe was densely 


consolidated. 


Twenty-four hours later the process became 
.Wenty-rour hours, ats) DeLay 


extremely dense, went on to involve the entire 
lobe in perfectly characteristic fashion and the 
more typical appearance of lobar pneumonia 
was found. This was a pneumococcus type 
pneumonia. 


Case Iv. A child was coming to our outpa- 
tient clinic for another condition. He was seen 
late in the afternoon, his temperature was taken 
and various other examinations were done and 
at that time he was apparently perfectly nor- 
mal. He had to remain over for further exam- 
ination the next day so he went to a motion 
picture theater that evening where he suddenly 
was taken with severe pain in the side, began 
to cough, and felt very uncomfortable. This 
ur. so that he had to leave the theater 
and finally reported to our admissions depart- 
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ment. A roentgen examination was made at 
once, just two and a half hours after the very 
first symptom. Here again, in the lateral view, 


the triangle of streaked density which is so 
o cu aou ES was found. 

Thus we see that in 2 cases of bacterial 
pneumonia an hour and a half and two and 
a half hours after the first onset of symp- 
toms, diagnostic roentgenograms were ap- 
parent. In our experience in such cases 
some physical signs also appear very soon 
after the appearance of roentgen signs. 
\We have studied some 20 fairly well con- 
trolled cases of similar character and it is 
our impression that practically all cases 
of bacterial pneumonia of the ordinary 
type will give positive roentgen signs within 
twelve hours and in the majority of cases 
within six hours after the first onset of 
symptoms. 

In the case of the atypical or virus 
pneumonias the situation is completely 
different and it is interesting to note that 
these are really interstitial processes at the 
beginning whereas the bacterial pneu- 
monias start with an intra-alveolar exuda- 
tion. The difference in the pathologic find- 
ings likewise produces a sharp change in the 
time of development of roentgen findings. 
In atypical pneumonia twenty-four and 
even forty-eight hours may elapse before 
one can make a definite determination of an 
abnormal process in the roentgenogram, 
although the patient’s symptoms are out- 


standing. The physical findings are even; 


slower in their appearance and the roentgen 
findings almost always precede the physical 
C Mic pox"po «777p pss 
the roentgen findings are readily apparent 
although the patient has very few symp- 


toms. But when the time of onset is known, į 
it will be usually found that a fairly long. 
period has elapsed before the roentgen, 


findings appear. 


Case v. A white male, aged twenty-four, was 
admitted to the hospital one week after the 
onset of symptoms. The illness began with a 
chill and there had been daily temperature 
elevations as high as 102? F. Persistent cough 
with expectoration of mucopurulent sputum 
was present. There were a few crackling rales 
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over the right lower lobe. The white blood 
count was 11,000 with 81 per cent neutrophiles. 
The sputum showed only micrococci and 
staphyloccoci. Later studies of the sputum, the 
reaction to therapy and the temperature curve 
all suggested a fairly characteristic picture of 
atypical pneumonia. On roentgen examination, 
however, only a few faint changes were made 
out in ihe lower lobes which were rather diff- 
cult to interpret. lhey may well represent 
interstitial infiltrations, but are not at all 
characteristic. MEM 


Comment. This is an example of an atyp- 
ical pneumonia present for almost a week 
yet giving roentgen findings which might 
well be considered essentially negative. 

A negative roentgenogram, therefore, 
twelve hours after the onset of symptoms 
suggesting lobar pneumonia Is of great 


significance. In patients with symptoms 
however, forty- 


eight hours must elapse before negative 


- 


findings can be considered at all conclusive. 


CHRONIC TUBERCULOSIS 


Many years ago McPhedran™ and Opie”?*! 
directed attention to the latent period 
which usually elapses between the appear- 
ance of the roentgen signs of pulmonary 
tuberculosis and the development of symp- 
toms. In 1934, we?’ used the term “latent 
period” to designate the delay between 
the exposure to the tuberculous infection 
and the development of roentgen findings. 
We reported a series of 5 cases of pulmo- 
nary tuberculosis in young adults whom we 
had the opportunity to observe frequently 
and whose history of exposure and tuber- 
culin skin test was known. Recently there 
have appeared an editorial‘ and papers?? by 
Brailsford in which he likewise directs at- 
tention to this latent period between the 
beginning of a disease and the development 
of roentgen signs. Brailsford also empha- 
sizes tuberculosis since it is of considerable 
importance to know the significance of 
negative roentgen findings in relationship 
to the time exposure due to tuberculosis. 
That some delay must occur is evident. 
Such an interval may account, in part at 
least, for the failure to sift out all cases of 
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tuberculosis in induction centers, for ex- 
ample, or in tuberculosis surveys. 

We have now collected 13 cases in which 
we have been able to ascertain data similar 
to those previously reported. In these pa- 
tients negative skin tuberculin tests and 
negative roentgenograms are on record 


on repeated occasions. The time of exposure 
to a known case of tuberculosis is fairly 


clear. From three to five weeks after the 


exposure there is a conversion of the tuber- 


culin test from negative to positive. In 
some cases we have roentgenograms made 
four, five and six weeks after the tubercu- 


lous exposure with negative results. Then | 


at ten to twenty weeks positive roentgen 


findings appear and further study for a‘ 
number of years confirms the diagnosis of / 


tuberculosis. 

It should be noted that these cases are of 
a particular character since they are young 
adults apparently tuberculosis-free before 
exposure, yet the roentgen findings suggest 
what is usually designated as reinfection 
tuberculosis. I should emphasize that none 
of these patients had symptoms at the time 
of the discovery of the lesion although they 
developed symptoms later. An illustrative 
case of this type is described below. 


Case vi. A nurse, aged nineteen, had been 
examined several times. Her tuberculin skin 
test was negative and the roentgenograms of 
the chest were negative. She was exposed to 
tuberculosis in a group of patients. Five weeks 
later her tuberculin skin test was found to be 
positive. At the same time the roentgen exam- 
ination was negative (Fig. 3/7). Ten weeks 
after exposure a small area of infiltration meas- 
uring about 10 mm. in diameter appeared in 
the left subclavicular area (Fig. 35). There was 
some evidence of exudation about it. There 
were no clinical symptoms nor physical signs. 
Five months later the lesion showed some 
diminution in size and appeared denser and 
more fibrotic. The shadow remained about the 
same thereafter. 


It is interesting to note that Malmros 
and Hedvallj! in a monograph on the 
development of tuberculosis published in 
1938, were able to collect a series of some- 
what similar cases and in their group they 
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undoubtedly have been able to demon- 
strate, in a few cases at least, roentgen 
findings eight weeks after the first exposure 
to ICT The latent period, here 
described, is no doubt dependent upon the 
size of the lesion and it is significant that 
there is a close correlation with the experi- 


mental work on tuberculosis in animals. 
It takes about six weeks after the usual 
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genogram of the adult chest. McPhedran™ 
showed that lesions of 1.5 to 2.0 milli- 
meters in diameter could be demonstrated 
in the inflated lung removed from the 
thorax. McPhedran and Weyl have indi- 
cated some of the technical factors involved 
in the demonstration of small tuberculous 
lesions. Morgan™® -18 has recently reviewedd4 JA 
the technical factors in the demonstration ^ 
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Fic. 3. Case vr. Pulmonary tuberculosis with early roentgen findings. 4, roentgenogram, left upper lobe, 
made five weeks after exposure to tuberculosis, immediately after conversion of tuberculin skin test to 
positive. The area appears entirely normal. B, roentgenogram of same area five weeks later and ten weeks 
after exposure to tuberculosis. Typical findings (arrow) indicative of tuberculosis are shown. The shadow 
was reduced in size and gave a more fibrotic and nodular appearance in roentgenograms made five months 


later. 


type of induction of experimental chronic 
tuberculosis in animals for tubercles to 
coalesce in characteristic fashion. Ob- 
viously some further time has to elapse 
before these microscopic tubercles enlarge 
sufficiently to arrive at a size of nodule 
which is demonstrable on the roentgeno- 


| gram. 


Dale? has reviewed the whole subject of 
the visibility of small lesions in the lung 
in great detail, particularly with reference 
to early tuberculosis and miliary tuber- 
culosis. McPhedran,” and a great many 
others, have done many experiments in an 
effort to demonstrate what size a single 
lesion must attain to be visible in the roent- 


of small shadows. Experiments which Dr. 
Joseph Jorgens has been conducting on 
living individuals under favorable tech- 
nical conditions and also with the use of a 
phantom have up to this time indicated our 
inability to satisfactorily demonstrate a 
single lesion in the living individual less 
than 3 millimeters in diameter. In the 
phantom 2 millimeters appears to be the 
minimum. Further experiments are being 
carried in on this direction. 





ACUTE MILIARY TUBERCULOSIS 
EE M 


In connection with this, the matter of 
acute miliary tuberculosis is of great im- 
portance. I believe every experienced roent- 
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genologist and phthisiologist would agree, 
with only very minor exceptions, that in- 
dividuals who have symptoms which are 
the result of chronic parenchymal pul- 
monary tuberculosis „will exhibit demon- 

 strable roentgen dans, Patients with symp- 
toms usually have sufficient exudation SO 
that the roentgen examination is positive. 
There are some exceptions, of course, to 
this rule. In most cases, the exceptions, I 
believe, will be found to be, not ne usual 
parenchymal tuberculosis, but rather 
bronchial tuberculosis in the early stages 
before there 1s appreciable parenchymal 
extension or bronchostenosis. In such situa- 
tions, 1.e., a puré; bronchial tuberculosis, 
symptoms such as hemoptysis may be pre- 

(sent, the sputum may contain tubercle 

"24 bacilli without definite roentgen findings 

(ee exhibited. This might well be ex- 

pected from the anatomy of the process. 

In the acute pulmonary tuberculous proc- 

| ESSES, particularly acute miliary tuber- 
)culosis, the dictum that roentgen findings 
<= precede symptoms does not hold. In a lars ge 
percentage of the cases of acute miliary 

' tuberculosis the roentgen are 


\\ 
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findings 
/ completely absent at the first onset of 
Sy mptoms and often for a long period of 
l time thereafter.^^?5, So far as we can 
determine from correlated studies of autop- 
sies and roentgen examinations the differ- 
ence lies largely in the number and size 
of the tubercles which are present.? When 
one considers that the usual miliary 
tubercle is less than 1 millimeter in diam- 
eter it becomes evident at once that some 
other factor must be present in order t to 
dea b UE which acute 
mbar Wie IAS ohil exhibits. 
This additional factor has been the subject 
of a good deal of discussion but it seems 
to me it has been fairly well established 
that it 1s largely a matter of superimposi- 
tion. [f a sufficient number of these small 
O.6 or I millimeter sized tubercles are 
lined up, a sufficient density will be pro- 
duced to give the shadow which is seen 
in the roentgenogram and until that time 
the roentgenogram may appear to be 


completely negative. 
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In some cases striking and characteristic 
findings will appear within a week or ten 
days after the onset of symptoms. In many, 
however, as long as six or eight weeks may 
elapse. The following case demonstrates 
the latter finding. 


Case vir. A patient who had a mass in the 
mediastinum, which was thought to be a der- 
moid cyst, was admitted to the hospital and 
was operated upon. The cyst was found but 
owing to inflammatory adhesions could not be 
entirely removed, so was drained. Shortly there- 
after she developed a fever which rapidly be- 
came severe, dyspnea developed and seven 
weeks later she died. Roentgen examination of 
the chest was made on several occasions, the 
last being six days before death, and the ap- 
pearance was normal except for the tube drain- 
ing the mediastinum. At autopsy, numerous 
miliary tubercles measuring from 0.5 to I mm. 
and a few 2 mm. in size were found. These were 
largely on the pleura and were rather widely, 
but thinly, distributed. There were some in the 
lungs as well. The number was much less than 
is usually the case and I am inclined to believe 
that this 1s the explanation for the failure to 
observe any changes on the roentgenogram. 


Comment. Six weeks after the first ontse 
of symptoms of miliary tuberculosis, a 
satisfactory roentgenogram of the chest 
failed to reveal any evidence of the disease. 
We have seen many other cases of the same 
type. À negative roentgenogram, therefore, 
even six weeks after the onset of severe 
symptoms, does not exclude acute miliary 
tuberculosis. Roentgen findings may be’ 


present but frequently are not. 


METASTASIS TO THE LUNGS 
es 


That very small lesions in the lungs can 
be demonstrated effectively by roent- 
genogr raphy is best shown in the case of 
metastatic processes particularly such as 
occur from sarcoma, from Ewing’s tumor 
and also, in all probability, from carcinoma. 
We have been able to observe a number of 
such cases and to have the opportunity to 
demonstrate the difficulties and the ad- 
vantages of roentgen examination in this 
situation. Here we have a condition in 
which the roentgen findings invariably pre- 
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cede the symptoms and the physical signs; 
they certainly appear at a very early stage 
in the development of the lesion. It is, of 
course, impossible to say when the lesion 
actually began. Brailsford? has said that 
he could demonstrate metastases from sar- 
coma within two weeks of their dissemina- 
tion but he has made the assumption that 
the dissemination occurred on the day of 


amputation, an assumption which is scarce- 
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the exact diagnosis, although it was felt that a 
metastasis was probably present. Eight months 
were allowed to intervene before a re-examina- 
tion was done and at the end of that time the 
lesion appeared to have grown in size so that 
now it measured about 7 mm. in diameter 
(Fig. 4C). At this time since no other lesion 
could be found, a segmental pneumonectomy 
was performed by Dr. John Paine and Dr. 
Richard Varco. The specimen showed a typical 
metastatic nodule actually measuring about 
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Fic. 4. Case virt. Metastasis to lung from Ewing’s tumor. 4, roentgenogram, segment of right lower lobe, 
made at time of amputation. Normal. B, same segment about two years later. Note small nodule measuring 
3 mm. in diameter clearly visible. This approaches the minimum size permitting roentgenographic detec- 
tion. C, same segment eight months later. Note increase in size of metastatic nodule which now measures 


7 mm. in diameter. 


ly valid. We have studied a number of 
such cases intensively and I should like to 
report one of these to illustrate our obser- 
vations. 


Case vu. A male, aged fifteen, developed a 
Ewing's sarcoma of the tibia; amputation was 
done and it was followed by ifradiation. His 
lungs were being examined at semi-annual 
intervals with a view to finding metastasis. 
The roentgenograms (Fig. 44) appeared en- 
tirely normal until about two years after 
amputation when the first change was observed; 


that is, an extremely small nodule measuring 


about 3 mm. in diameter in the roentgenogram 
was seen (Fig. 4B). It was clearly visible because 
of its location well out at the periphery of the 
lung where the contrast with the surroundings 
was striking. This being the only lesion in the 
lungs we were in some doubt, naturally, as to 


6 mm. The patient recovered promptly and 
without incident. He was re-examined again 
about seven months later. The lesion on the 
right was entirely absent and there were no 
residual evidences of the surgery, but now a 
similar nodule became apparent on the opposite 
side. It was not clearly recognized at this time, 
but on re-examination six months later it was 
observed. At this time a segmental pneu- 
monectomy was performed on the left and a 
similar tumor removed. There was already 
another metastasis on the right but it was so 
small that it was not observed. Six months 
later several metastases became clearly evident. 


-The differentiation of such small lesions from | 


vascular shadows is difficult but may be ac- 
| complished by making films in different phases 


lof respiration, by rotation, or by timing the } 


| exposures in the cardiac cycle as described by 
(McPhedran and Weyl.” 
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Comment. It 1s evident that in the case of 


metastasis exceedingly small lesions may 
be seen before there are any symptoms or 


physical signs. 

ere 1s, however, even here, another 
side of the question not commonly pointed 
out and that is the case of miliary metas- 
tases in which the lesions are less than 


(I f millimeter in size. If one follows patients 


,to autopsy consistently, it is astonishing 
occasionally to find a patient whose pleural 


Z^ | surfaces appear to be studded with tin tiny 


| metastases yet the roentgenograms ap- 
| peared to be entirely negative. A charac- 
| teristic example is reported below. 


CasE Ix. A patient with carcinoma of the 
esophagus was operated upon by Dr. Richard 
Varco. During the course of the exploration of 
the mediastinum he also explored the left lung 
and found numerous, exceedingly small miliary 
nodules over its surface. These were confirmed 
first by biopsy and later at autopsy as metas- 
tases from carcinoma. Yet a roentgen examina- 
tion had been made the day before operation 
and nothing was seen but a few tiny shadows; 
they were indistinguishable from the vascular 
trunks. Even knowing the findings it is impos- 
sible by magnification or otherwise to demon- 
strate any abnormal shadows. 


Comment. It is clear that metastases of 
3 millimeters or over may often, although 
not always, be shown on the roentgeno- 
gram. Miliary metastases, like miliary 
tubercles, may readily escape detection. 


BRONCHOGENIC CARCINOMA 





Finally, with this same point of view in 
mind, I should like to explore one more 
field af roentgen diagnostic endeavor; that 
is, primary carcinoma of the lung. ‘Hee 
again we have no means for determining 
the time of onset but we do have evidence 
with regard to the first symptoms of the 
patient. The problem of whether or not 
we can determine the presence of a primary 
tumor in the lung by means of roentgen 
examination prior to the onset of symp- 
toms is of considerable importance. The 
widespread trend toward mass surveys of 
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the chest may well lead us in the direction 


of an attempt to diagnose such tumors in s 


symptomless individuals more frequently 
than heretofore. 

Because roentgenograms of the chest 
are made so commonly we have been suc- 
cessful in finding earlier films made in 
various institutions other than our own on 
a considerable number of patients in whom 
we have suspected or have demonstrated 
the presence of a bronchogenic tumor. We 
have thus obtained a sort of past roentgen- 
ologic history that has permitted us to get 
some idea as to whether or not carcinoma 
of the bronchus may be present with symp- 
toms and without apparent roentgen find- 
ings or, conversely, whether the roentgen 
findings may appear in many cases before 
the onset of any symptoms whatever. Our 
experience in a number of cases indicates: 


(1) that with adequate examination the | 
roentgen findings may well be evident in ) 


many cases at a time when the patient is ) 
apparently well; (2) that the roentgenologic 

findings are almost always present if; 
the patient has symptoms; 
cases in which physical signs and symp- | 
toms are present while there appears to be | 


an absence of roentgen findings, adequate 


examination, particularly in different phases | 
of respiration, will almost invariably pro- ' 
duce roentgen evidences of abnormality. 

In order that abnormal changes be ob- 
served in the early stages which we are 
considering, it is necessary to pay close 
attention to relatively minor changes in 
the normal lung pattern. Particularly is it 
necessary to determine differences in the 
degree of inflation of the lungs during the 
phases of respiration. I do not wish to go 
into the details of the roentgenologic find- 
ings in primary tumors of the lung. I 
would 6 i pojnt out three important signs 
which are exhibited in this series of roent- 
genograms, to which perhaps more atten- 
tion should be given. Let me emphasize 
that none of the things that I shall speak 


of are necessarily pathognomonic of bron- 
chogenic carcinoma. They represent, how- 


ever, clues which should lead us to further 


(3) that the) 


. 
K 


—_— 


| 
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investigation and thereby the establish- 
ment of the diagnosis in more unequivocal 
fashion. 


The first sign is enlargement of one of the 
root shadows of the lung. We all appreciate 
the great variation which exists in the size 
of the root shadows and the numerous 

| lesions which may produce enlargement 
iof one or both of the root shadows, leaving 
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Fic. 5. Case x. Primary carcinoma, 
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side was found. On the lateral view (Fig. 55) 
this was clearly in the center of the lung around 
the bronchi. Further studiés with bronchog- 
raphy and planigraphy revealed constriction 
of the right lower lobe bronchus characteristic 


of carcinoma. The lesion might well have been 


——— À 


completely overlooked had it not been for the 
metastatic process which was already present. | 
The patient had no pulmonary symptoms. - 


(Previously reported.7?) 


\ 





right lower lobe bronchus, without pulmonary symptoms found on 


routine examination. Æ, postero: interior roentgenogram. Note enlargement of right hilar shadow (arrow). 
B, right lateral view. The enlargement of the root of the right lung with irregular radiating borders is well 
shown (arrows). There is a generalized emphysema of independent origin. 


it as a residual but without present clinical 
significance. Nevertheless, in view of the 
increasing frequency with which carcinoma 
of the lung is seen and the extreme im- 
portance of the problem from the stand- 
point of the saving of many individuals it 
is Incumbent upon us to ~ more atten- 
tion to such minor changes 


CASE A patient came with pain in the 
fibula which proved to be due to a destructive 
tumor. On biopsy examination this was shown 

be a metastatic adenocarcinoma. Routine 
examination of the chest (Fig. 5.7) was then 
made and an enlarged root shadow on the right 


Comment. Unilateral enlargement of the 


hilar shadow in a symptomless individual 
might well be observed during the course 


of a mass survey and such cases should 
certainly be singled out for intensive s 
The second sign is an area of density 1 
the periphery of the lung which may E 
Son and sharply defined or r irregular and 
poorly defined. In themselves such isolated 


‘shadows are difficult to distinguish fror from a 


eq 
| variety of other processes such as tubercu- 





^ 


| loma, aty sical pne eumonia, benign | tumors, 


leócalized abscesses or iid. filled cysts. 


l eee WE d | 
| Névertheless such a shadów may be the!) 


H 
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first clue to the presence of a peripheral 
or infiltrating carcinoma of the Tene and is 
often. found accidentally. The significance 
of the peripheral nodule as an early sign of 
carcinoma of the lung in symptomless 
individuals has already been thoroughly 
explored.?:?? I would call attention to other 
types of peripheral infiltration which are 
not so obvious. The following 2 cases il- 
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28, 1945, and were considered to be negative 
(Fig. 64). On re-examination, however, there 
1S show n a very small density in Bell: right su- 


n hilar eee Because of the 1 oe diag- 
nosis nothing was done; the pain continued and 
became somewhat more severe. He was ad- 
mitted to another hospital on September 29, 
1945, where he developed chills and fever and 


a diagnosis of atypical pneumonia was made, 





IO -18 45 


Fic. 6. Case xr. Bronchogenic carcinoma right upper lobe with symptoms and minimal roentgen findings. 
A, roentgenogram of right upper lobe, August 28, 1945, originally interpreted as negative. Note the very 
small nodule (arrow), the only evidence of the tumor at this time. B, re-examination of same area five 
weeks later. The lesion has grown in size and shows a fairly characteristic infiltration (arrow). (Courtesy of 


Dr. M. B. Hanson and Dr. Leo Nash.) 


lustrate minimal findings in the periphery 
of the lung, representing the first stages of 
carcinoma; they may be detectable in the 
roentgenogram before the onset of symp- 
toms or may readily be overlooked even 
after the development of symptoms. 


Case xr. A male, aged fifty-nine, consulted 
a physician in July, 1 1945, when he began to 
complain of respiratory symptoms. There was 
a cough productive of a whitish to yellow spu- 
tum and a low grade pain in the chest, localized 
over the sternum, accompanied by weakness, 
fatigability and listlessness.. Roentgenograms 
of the chest were made elsewhere on August 


Roentgenograms made on October 1, 1945 
(Fig. 68), show a definite infiltration of con- 
sidera able mei ee In the | e right upper lobe obe extend- 





present in "He CY: of August 28. 

He was first seen here October 21, 1945, at 
which time he was seriously ill and a mass had 
developed overlying the sternum between the 
third and fourth interspaces on the right side. 
There were no physical findings so far as the 
lungs themselves were concerned, except for 
some dullness over the area of the mass. Bron- 
chography was undertaken and no obstruction 
to the major bronchi could be made out. It was 
impossible to fill out the anterior branches of 


Pom 
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the right upper lobe bronchus, however. Further 
examination showed destruction of the sternum 
and a mass extending to the left side. 

The patient died on November 7, 1945. In 
the right upper lobe numerous nodules varying 
in size from I to § by 4 mm. in diameter were 
found. In addition there was a large lobulated 
lymph node measuring 8 by 5 cm. to the right 
and superior to the bifurcation of the trachea. 
In the microscopic section these appeared to 
be typical of small cell carcinoma characteristic 
of a primary lung tumor. Metastatic lesions 
were also found in the sternum, spleen, kidney 
and brain. 


Comment. Here we see a lesion, present 
in the roentgenograms made after the onset 
of symptoms, but unrecognized because 
of its extremely small size. When it became 
large enough to give a more definite shadow 
metastases had already occurred. It is 
evident that primary carcinoma of the 
lung may, in some cases, give respiratory 
symptoms even when the tumor is of small 
size and difficult to detect in the roentgeno- 
gram; yet the demonstration of the nodule 
in the original roentgenograms bears out 


the dictum that roentgen findings will be 


visible if symptoms are present. 
c reus vu pus 


Case xit. A white male, aged sixty-two, was 
first seen in this hospital in October, 1938.He 
came in complaining of headaches, and a max- 
illary sinusitis was found to account for this 
symptom. A routine film of the chest was made 
at that time and was reported to be negative. 
However, on re-examination, minor changes 
suggesting fibrosis and infiltration can defi- 
ee be made out in the right apex. There were 
no pulmonary symptoms at that time although 
the changes in the roentgenogram are quite 
definite. Three months later he began to have 
some pain in the chest, slight cough with some 
fever. In February, 1939, clubbing of the fingers 
was observed by his own physician. Two weeks 
later another roentgenogram of the chest was 
made and a definite mass could be made out 
in the right apex corresponding to the areas of 
infiltration shown in the film made five months 
earlier. Later the process increased in size and 
the patient finally died as a result of the lesion, 
having developed metastases to the liver. 


Case xu. A male, aged fifty-seven, came in 
because of pain in the chest and cough. On the 


Leo G. Rigler 


June, 1949 


first roentgenogram there was observed an_area 

ere | 
of emphysema in the right upper lobe. In the 
inferior [ portion of the ri right upper [obe there 
culd be seen a somewhat linear zone of density 
fairly characteristic of atelectasis. The whole 
right upper lobe was larger ger than normal and 
on expiration failed to contract as did the 
remaining portions of the right lung and the 
left lung. Thus the combination of atelectasjs 
and emphysema from obstruction of the right 
upper lobe bronchus was as clearly ‘observed in 
this case at this time. The posteroanterior 
roentgenogram made in expiration is illus- 
trated in Figure 74. Planigraphic and broncho- 
graphic examinations revealed a characteristic 
carcinomatous obstruction of the right upper 
lobe bronchus which was later proved by 
bronchoscopic biopsy. The bronchogram is 
shown in Figure 78. At exploration the extent 
of the lesion was such as to make extirpation 
impossible. 


Comment. The combination of atelectasis 
and emphysema produced simultaneously 
by a tumor of the bronchus is illustrated in 


Case xri. In most patients the emphysema! 
ars first; the atelectasis | isa _late_de- 


eady present at the time the roentgen 
findings were observed. 


e 
a ment. In this case the symptoms were 
alr 


Case xiv. An iron miner was examined else- 
where on repeated occasions to detect early 
silicosis. He had some complaint of pain in the 
chest in 1944, and some cough prior to that 
time but this disappeared. He was seen Janu- 
ary 29, 1945, at which time he had no com- 
plaints whatever. Routine examination of the 
chest was made because of the possibility of 
silicosis. In the roentgenogram made at this 


time elsewhere, a local area of emphysema in 
the right upper lobe can be made out charac- 
teristic of the segmental obstructive emphy- 
sema described by Westermark as the first sign 
of obstruction of the bronchus (Fig. 84). It 
should be emphasized that there were no symp- 
toms at this time. Several months later he began 
to have a cough and occasionally a little fever. 
Four months after this examination he de- 
veloped a high temperature and an acute proc- 
ess from which he recovered very slowly. He 
returned to work in July, 1945. He continued 
to have slight cough. A year later, in July, 


1946, routine examination of the chest was 
again made (Fig. 8B). At this time, however, 


1 


VoL. 61, No. 6 
he had a chronic cough and some physical 
findings such as diminished breath sounds and 
dullness below the right clavicle. Later exami- 
nation in this hospital revealed a characteristic’ 
atelectasis of the same segment of lung which 
was seen to be emphysematous in the roent- 
genogram made eighteen months earlier. Planig- 
raphy and bronchography showed a charac- 
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finding suggestive of carcinoma of the 
bronchus was present approximately two 
months before the very first symptom and 
eighteen months before any physical find- 
ings or serious symptoms were apparent. 

Finally, I should like to report one more 
case which was somewhat complicated but 





Fic. 7. Case xir. Bronchogenic carcinoma with obstructive emphysema and atelectasis from the same 


obstruction. 4, posteroanterior roentgenogram in expiration. Note the marked radiability of the upper 
portion of the right upper lobe in contrast to that of the opposite side and especially to the density of the 
lower portion of the lung. The latter shows the normal change resulting from expiration. In addition, there 
is a wide band of greatly increased density at the level of the horizontal fissure. The latter is in a low 
position although the diaphragm is elevated. There is therefore an ebstructive emphysema of most of the 
upper lobe and atelectasis of its inferior portion. B, bronchogram made shortly thereafter. The charac- 
teristic carcinomatous obstruction of the right upper lobe is well shown (arrow). Note the appearance of 
complete obstruction despite the emphysema. This is probably owing to the fact that air may get into the 
lobe during coughing or straining while the viscous oil will not advance through so tiny an opening. The 
atelectasis below is the result of a more complete closure of that segmental bronchus. Planigrams made at 
the same time gave an identical picture of the tumor. 


teristic carcinomatous obstruction of the right 
upper lobe bronchus which was later confirmed 
both by bronchoscopy and by exploration. The 
lesion could not be extirpated. (Case of Dr. 
R. W. Bray.) 


Comment. In this case, then, a localized 


illustrates again the possibility of early 
diagnosis of carcinoma of the lung prior 
to the onset of symptoms. 


Case xv. A physician was known to have an 
enlarged right root shadow with calcification 
within it for many years. He was in the habit 


pT T, 
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Fic. 8. Case xiv. Bronchogenic carcinoma showing segmental obstructive emphysema for over a year before 





— 


onset of sy mptoms. 


4, posteroanterior roentgenogram in deep inspiration made as a routine procedure. 


Note slight increase in radiability of entire right lung with particular increase in segment of right upper 
lobe (arrows). 





There is a slight enlargement of the hilar shadow (arrow) of questionable significance. 
Roentgenograms made in the expiratory phase at this time would undoubtedly have exhibited the em- 
physema more effectively. B, re-examination eighteen months later, several months after the onset of 
symptoms. Note dense area of atelectasis (arrows) involving the same segment which was already emphy- 


sematous at earlier examination. 


of having films of his chest made at yearly 
intervals because of this finding, although he 
had no specific symptoms. About two years 
before the development of any pulmonary symp- 
toms he had a roentgen examination because 
he had a moderate hypertension and the deter- 
mination of his heart size was desired. This 
examination was made at another hospital. 
A film was made in deep inspiration (Fig. 9.7) 
and because the technician thought that this 
was an error, since the diaphragms were down 
too far, another film was made in mid respira- 
tion (Fig. 95). It is interesting to observe the 
distinct difference between these two films at 
a time when this man had no symptoms 
whatever. There is clearly an obstructive em- 
phys sema of the right lung shown only in the 
expiratory film. He was re-examined appr OXI- 
mately a year and a half later in deep i inspira- 
tion only. At that time the first evidences, in 
addition to the obstructive emphysema, diee 
came apparent; that is, the root shadow had 
extended farther into che base of the lung and 
a nodule had appeared along its outer periph- 
ery. Unfortunately, because of the fact that 
the shadow had been large before and compari- 


The hilar shadow is definitely enlarged. (Courtesy of Dr. R. W. 


Bray.) 


son was not made between this and the previous 
films, these findings were not observed. About 
three months later he coughed up a pea-sized 
broncholith. Two months later, he developed a 
dry cough accompanied by weakness, malaise 
and some dyspnea. Re-examination of the 
chest May 1, 1947, is illustrated in Figure 9C. 
A characteristic nodular tumor in the right 
hilum was seen and a diagnosis of c carcinoma of 
the bronchus was made by Dr. J. R. Aurelius. 
Bronchoscopy on May 15 and May 22 revealed 
no findings so that the diagnosis was not ac- 
cepted. About this time a few acid-fast bacilli 
were found in a smear from the sputum so he 
was sent to a tuberculosis sanatorium where he 
remained for some weeks. Finally on July 10, 
bronchoscopic biopsy revealed an undifferen- 
tiated carcinoma. Pneumonectomy was done 
but metastasis to the cervical lymph nodes was 
already present and he died some months later. 





Comment. Minor changes in the lung 


\) indicative. of emphysema ma might have been 


observed about two 
onset of symptoms. 


years prior to the 
Definite enlargement 


aof the root shadow was present on roentgen 
——'ÓB UE. 
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examination five months before the onset 
of symptoms. Such cases indicate un- 
equivocally that in bronchogenic carcinoma 
positive roentgen signs may well be pres- 


we 
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ent before the first appearance of symp- 


toms. 
SUMMARY 


There are definite limitations to the 
roentgen demonstration of abnormalities. 
Some of these may be clearly defined and 
may be expressed in terms of the relation- 
ship of the appearance of roentgen signs to 


Possibilities and Limitations of Roentgen Diagnosis 





759 


the inception of the disease or to the onset 
of symptoms or in a quantitative way. 
The possibilities and limitations of roent- 
gen diagnosis are particularly well illus- 


g 


Vv, 


EXPIRATION ^ 
4:8:45  , AE 





FiG. g. Case xv. Bronchogenic carcinoma with 
obstructive emphysema twenty-two months 
before onset of symptoms. 4, Posteroante- 
rior roentgenogram in deep inspiration taken 
on April 8, 1945. Note the enlarged right 
hilar shadow with small calcified lymph 
nodes (arrow). The right lung is slightly 
more radiable than the left. B, roentgeno- 
gram in expiration at same time. Note nor- 
mal increase in density of left lung and 
elevation of left diaphragm. The right lung 
and diaphragm remain the same so that 
there is a distinctly greater radiability of 
the whole right lung than of the left, i.e., 
obstructive emphysema. Symptoms did not 
appear until April, 1947. (Courtesy of Dr. 
J. R. Aurelius.) C, re-examination on May 1, 
1947, in deep inspiratio . The right hilar 
shadow is now greatly enlarged and nodular 
(arrows). The emphysema is not apparent. 
Metastasis appeared within a few months. 


trated in diseases of the thorax. The results 
of some of our studies in this field are sum- 
marized as follows: 

1. Pulmonary edema can be detected 
before the onset of appreciable symptoms 
and in the very earliest stage of its develop- 
ment, providing it is an intra-alveolar type 
of process. 

2. Interstitial edema is poorly demon- 


760 


strated by roentgenologic examination. 

3. Pleural effusion in amounts of roo 
cubic centimeters or more can be detected 
if change in position of the patient 1s 
utilized during the examination. 

4. Bacterial pneumonias are demon- 
strable, in some cases, within a few hours 
after the first onset of symptoms and in 
practically all cases within twelve hours 
after the first onset. 

ç. Atypical or virus pneumonias do not 
give distinctive roentgen manifestations 
for twenty-four to forty-eight hours after 
the onset of the symptoms and the extent 
of the pathologic changes is not well 
demonstrated. 

6. Pulmonary tuberculosis of the or- 
dinary chronic type is demonstrated on the 
roentgenogram in from ten to twenty 
weeks after the first exposure to the 
disease. In almost all cases of parenchymal 
tuberculosis of the chronic type the roent- 
gen findings precede the symptoms. 

7. Miliary tuberculosis gives symp- 
tomatic evidence of its presence before the 
roentgen findings are apparent and symp- 
toms may be present for as long as seven 
weeks without any roentgen evidence 
whatever. 

8. Nodular lesions such as metastases 
are demonstrable when their size is 3 
millimeters or more in diameter. Miliary 
metastases may not be seen until they 
are very numerous or large in size. 

9. Bronchogenic carcinoma almost in- 
variably gives positive roentgen signs, if 
thorough examination is done, when symp- 
toms are present. In many cases of broncho- 
genic carcinoma, the roentgen findings will 
be present before the onset of any respira- 
tory symptoms. Examination during ex- 
piration as well as inspiration will facilitate 
the early diagnosis. 

Further studies of similar nature should 
be undertaken to determine the limitations 
of roentgen examination in the diagnosis of 
all disease processes. 


University Hospitals 
Minneapolis 14, Minnesota 
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THE ROENTGEN FINDINGS IN INTRACRANIAL 
MASS LESIONS 


By J. GEORGE TEPLICK, M.D., 


and PHILIP DORSEY, M.D. 


From the Department of Radiology, Jefferson Medical College Hospital 


PHILADELPHIA, 


HE roentgen diagnosis and localiza- 

tion of intracranial mass lesions has 
been greatly aided by the introduction of 
air and other contrast media studies. From 
conventional film studies alone, many 
roentgenologists concede that a localizing 
diagnosis can be made in only 10 to 20 per 
cent of all cases. In view of this rather dis- 
appointing percentage, it was decided to 
criticallv review a consecutive series of 123 
cases with proved intracranial mass lesions. 
Cases without adequate roentgenographic 
studies were omitted. 

The roentgenograms of each case were 
studied simultaneously by both writers. 
There was no previous knowledge of the 
operative and pathologic findings, and the 
roentgen abnormalities were tabulated be- 
fore the former were reviewed. In this way, 
it was unlikely that findings would be read 
into the roentgenograms. 

Below is a specimen of the tabulation 
method employed for each case. For rea- 
sons of space economy, tabulation of the 
entire series has been omitted from this 
report. 


PENNSYLVANIA 


(Stenvers) and optic foramina views were 
obtained. 


STATISTICAL FINDINGS 


Table 1 indicates the histopathologic dis- 
tribution of the lesions in this series. The 
incidence percentage does not deviate sig- 
nificantly from many published series.!* 
Gliomas comprised 33.3 per cent and me- 
ningiomas 20.3 per cent of all lesions. Pitui- 
tary tumors were considerably less frequent 
(4.9 per cent) than in other reports, be- 
cause eosinophilic adenomas were given 
roentgen therapy without surgery, and 
hence do not appear in our series. 

About £o per cent of the lesions were in 
individuals past forty years, with 44 per 
cent in patients between forty and sixty 
years (Table 1). The average age incidence 


- of some of the more common lesions was: 


Metastatic Cancer... uere ço years 
hu zi esi PEETTEEETETTTTTIITTL D 46 years 
Glioblastoma multiforme........... 43 years 
Craniophaáryngioma . 1... esee 29 years 
AStEOGYUOIIR. cus sse race adn 25 years 
Medulloblastoma. .4 conr rn 6 years 

















Air and 








» Conventional Final 

! Conventional] Film x: m: Operative and 

Case — Age Ee s Film Special Roentgen " wf ae 
Findings T aes xs Pathologic Findings 

Diagnosis Studies Diagnosis 

29 64m Erosion of superior and Right cerebello- None Right cere- Large tumor arising 
posterior portions of the pontine angle bellopon- from 8th nerve at 
right petrous pyramid. tumor tine angle — cerebellopontine an- 
Pineal calcified and gle on the right. His- 
shifted 10 mm. to the topathology perineu- 

left. Normal acoustic rial fibroblastoma 


meati (Stenvers) 











Routine views of the skull consisted of a 
posteroanterior, an occipital view, and 
stereoscopic projections of both lateral 
positions. Where indicated, oblique views 
of the mastoids and petrous pyramids 


In Table 11 is given the anatomic distri- 
bution of the lesions and also the age in- 
cidence. About £o per cent were in the 
cerebral hemispheres, and these were 
mostly in patients between the ages of 
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Histopathologic Type 


Glioblastoma multiforme 
Astrocytoma 
Ependymoma 
Astroblastoma 
Medulloblastoma 
Oligodendroglioma 
TOTAL GLIOMAS 


Meningioma 

Perineural fibroblastoma 
Aneurysm, circle of Willis 
Aneurysm, arteriovenous 
Chromophobe adenoma 
Metastatic malignancy 
Abscess 
Craniopharyngioma 
Dermoid and epidermoid cyst 
Colloid cyst 

Subdural hematoma 
Hemangioma 

Chordoma 
Hemangioblastoma 
Retinoblastoma 

No histopathology 


TOTAL 


PERCENTAGE 











Age Incidence (years) 
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Location of Lesion 


Cerebral hemispheres 

Deep toward midline 
Supratentorial midline 
Cerebellar 

Other infratentorial 

Pituitary 

Orbit 

Aneurysms at base 
Cerebellopontine angle 
Arising from paranasal sinuses 


forty and sixty years. Infratentorial lesions 
made up 18.7 per cent, occurring mainly in 
individuals below the age of twenty. 

The high percentage of cases where 
localization could be made on conventional 











Age Distribution 
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film studies came as a considerable surprise 
to us. Table m illustrates the diagnostic 
efficacy of conventional film studies and 
also of additional air studies. From roent- 
genograms made without contrast media, 
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a localizing diagnosis was made in about £o 
per cent of all cases. A high percentage of 
localization is not surprising in pituitary 
tumors or in dermoid and epidermoid cysts 
because of their characteristic destructive 
effect on the bony structures. Of the 9 
cerebellopontine angle lesions, diagnosis 
was made in 8. This high percentage is 
largely due to the changes seen on oblique 
views of the pyramids, where enlargement 
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JUNE, 1949 

A word about localization. While usually 
the localization could be made with con- 
siderable accuracy, in cases where only a 
pineal shift was found, obviously we could 
indicate the side of the lesion, but no more. 
This was deemed sufficient to include with 
other cases localized by conventional films. 

Lesions were suspected in 18 (14.5 per 
cent) cases. The roentgen findings in this 
group consisted mainly of evidence of in- 
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| Conventional Films. Conclusions 
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Air Air Studies 
Histopathologic Type Total Localiza- T Studies Where 
umor TT 
tion Sape Negative Done Conventional 
Made Films Failed 
to Localize 
Meningioma 2 is 3 7 13 6 
Glioblastoma multiforme 18 7 4 7 11 7 
Astrocytoma I$ 5 5 5 8 5 
Other gliomas 8 I 4 3 I I 
Pituitary tumors 6 6 — — — 
Perineural fibroblastoma 9 8 -— I -— — 
Aneurysm 8 4 -— 4 4 q^ 
Craniopharyngioma 4 3 — I — — 
Colloid cyst 4 -- I 2 a 3 
Metastatic carcinoma 6 2 — 4 4 Y 
Abscess 4 -— I 3 I I 
Dermoid and epidermoid cyst 5 4 I — 
Subdural hematoma 5 2 -— I 2 I 
Hemangioma 4 » — 2 2 I 
Chordoma I I -— -— -- — 
Hemangioblastoma I — I — — 
Retinoblastoma I — — I -- -— 
No histopathology 2 I — I I — 
| 123 61 18 44 50 30 
| 49.6% 14.5% 35.890 40.7% 24.47% 
* Cisterna chiasmatis failed to fill. 
of the porus acusticus can be seen. Of the creased intracranial pressure, widened 


25 meningiomas, 16 were localized on the 
routine films. Of these only 8 showed tumor 
calcification or bone sclerosis. Dyke’ found 
that about 50 per cent of meningiomas 
produced localizing changes on the roent- 
genogram. Infratentorial lesions generally 
could not be accurately localized on con- 
ventional  roentgenograms. Commonly 
there was indirect evidence of increased in- 
tracranial pressure. 


sutures, increased convolutonal markings, 
and erosion or marked demineralization of 
the dorsum sellae. 

In only 44 patients (35.8 per cent) were 
the conventional films completely negative. 
Thus, there were either definite localizing 
findings or suspicion of an expanding intra- 
cranial lesion in 64.1 per cent of all the con- 
ventional roentgen examinations. 

Air studies were done on 5o patients. Of 
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TABLE IV 











Location 


No. Cases 


; | 
Frontaland frontoparietal | 37 


Posterior parietal and 
occipital 7 
Temporal 13 
Intrasellar 6 
Suprasellar and parasel- 
lar 21 


Deep-seated near midline 3 | 


Midline and ventricular 12 
Orbital 4 
Cerebellar 10 
Cerebellopontine 10 


—— 


TOTAL 123 


PERCENTAGE | 
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Calcification 
Sphenoidal 
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Displacement 
Displacement 
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13.8 | 1.6 | 6.7 | 4.8 | 6.8 | 0.8 








TABLE V 








Histopathology 


Meningioma 
Glioblastoma multiforme 
Astrocytoma 

Other gliomas 

Pituitary tumors 
Perineural fibroblastoma 
Aneurysms 
Craniopharyngioma 
Colloid cyst 

Metastatic carcinoma 
Abscess 

Dermoid and epidermoid 
Subdural hematoma 
Hemangioma 

Chordoma 
Hemangioblastoma 
Retinoblastoma 

No histopathology 





TOTAL 


PERCENTAGE 
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Changes 
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Calcification 
Suture 
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these, only 2 were negative in the presence 
of a proved tumor. One was a meningioma 
in the occipital region near the midline. 
With air studies, localizing diagnosis was 
made in 30 cases where the conventional 
film findings were negative or indetermi- 
nate. A total of 74.0 per cent of all the intra- 
cranial lesions were thus localized by rou- 
tine film studies and/or air studies. Many 





in spite of negative 
findings on the routine film studies, did not 
have air studies because of clearcut clinical 
localizing symptoms. This was particularly 
true of children with cerebellar lesions. 
Tables 1v and v are statistical compila- 


patients, however, 


tions of the 
all the cases of this series. 


abnormal roentgen findings in 
The roentgen 


findings are correlated with the location of 


the lesion (Table 1v) and with the histo- 
pathologic diagnosis (Table v). 


J. George Teplick and Philip Dorsey 


June, 1949 
Sella Turcica. Changes in the sella turcica 
were the most common abnormal roentgen 
Hae iS in the series, occurring in 34 cases 
7.6 per cent). Characteristic sellar 
Ed were ven in practically all the 
pituitary y tumors, ballooning of the 


sella, erosion or ons of the posterior 
clinoids and dorsum, and sharpening of the 
anterior clinoids. In one case, however, 


the 


Frc. 1. Male, aged forty-two, with astroblas- 
toma in the fourth ventricle, pushing 
through the foramen magnum. 4, the sellar 
changes due to increased intracranial pres- 
sure cannot be distinguished from changes 
due to an intrasellar lesion. B, the ventric- 
ulogram shows a defect in the floor of the 
air-filled fourth ventricle, with dilatation of 
the ventricular system above. C, a midline 
laminagram demonstrates the fourth ven- 
tricular mass more clearly. 


dorsum was destroyed, but the rest of the 
sella was intact. This could not be distin- į 


guished roentgenologically from incre ased | 7 


intracranial pressure with erosion of the | 


dorsum (Fig. 2). In suprasellar and pars- 


sellar lesions, pressure erosions of the dor- 
sim or floor of the sella were seen in 6 of | 
the 21 cases. In extrasellar tumors, where ` 
no direct pressure could be exerted against 
this structure, the changes in the dorsum 
are usually the result of the increased intra- f 
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Fic. 2. 4, pituitary chromophobe adenoma in a female, 
aged forty-six. The dorsum is completely destroyed, but 
the rest of the sella is intact. Increased intracranial pres- 
sure with erosion of the dorsum can give an identical 
roentgen appearance. : 

DB and C, male, aged forty-eight. Lobulated homo- 
geneous calcification in a meningioma beneath the 
corpus callosum filling the third ventricle. 


‘cranial pressure where the dilated third impossible to distinguish dorsum erosion 
ventricle was pulsating against the dor- from demineralization. Of the 34 cases with 
sum. However, this may closely simulate a sellar changes, we considered 15 to be 
suprasellar or even an intrasellar lesion demineralization only. 

(Fig. 1). It may be extremely difficult if not Calcifications. In 16.3 per cent of the 


AE 





Fic. 3, 4 and B. Female, aged eleven. Astrocytoma of the left temporal lobe 
with amorphous calcification. 
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Fic. 4, 4 and B. Male, aged twenty-eight. Irregular calcification above the 
sella in a craniopharyngioma. 


cases there was calcification within the 
lesion or a sclerotic bone reaction in the 
immediate vicinity (Table v). These 
changes were seen in about one-third of the 
meningiomas (Fig. 2,7). In these latter 
tumors, localized hyperostosis occurred 
more often than amorphous calcification. 
Characteristic spicule formation in the 
tables was seen only once in the 25 cases of 
meningioma. About one-fourth of the 
astrocytomas showed calcification, usually 





Fic. 5. Male, aged eighteen. The thin crescentic cal- 
cification in the right occipitoparietal area near 
the midline was within the wall of a large arterio- 
venous aneurysm between the posterior cerebellar 
artery and the vein of Galen. Note the roentgen 
evidence of increased intracranial pressure. 


of the fine granular variety (Fig. 3). Of the 
4 craniopharyngiomas, 2 showed the char- 
acteristic calcification in the midline 
above the sella (Fig. 4). Thin crescentic 
calcification appeared in 2 of the 8 aneu- 
rysms (Fig. 5). The single oligodendro- 
glioma of the series was heavily calgfied 
(Fig. 6). Not one of the 18 glioblastomas 
was calcified, and only one of the less 
common gliomas showed calcium deposits. 

Suture Separation and Increased Digital 
Markings. Widening of the sutures was ob- 
served in 14 cases. Half of these were in 
cerebellar lesions, and 5 others in midline 
or intraventricular lesions, with internal 
block hydrocephalus (Fig. 7 and 14). In 
only 2 cases were widened sutures observed 
in hemispheric lesions. The average age for 
suture separation was ten years. In older 
individuals with firmer sutures, long- 
standing internal hydrocephalus and in- 
creased intracranial pressure was more apt 
to produce exaggerated convolutional 
markings and demineralization of the dor- 
sum sellae. 

Increased convolutional markings were 
observed in 13 cases. It is extremely difh- 
cult if not impossible to consider the mark- 
ings definitely exaggerated unless these 
findings are quite advanced. There is too 
great a variation in convolutional markings 
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3 á ! 
as" pion Mt 


Fic. 6, 4 and B. Male, aged twenty-eight. Oligodendroglioma arising from the right 
temporal lobe with extensive amorphous calcification in the tumor. 


^ 


in normal skulls, and technical factors 
which change film contrast make decided 
variations in these markings even in the 
same skull. Over half the cases with defi- 
nitely increased markings had cerebellar 
lesions. 

Petrous Pyramid Changes. Abnormalities 
of the petrous pyramids from pressure 
erosion or invasion were seen in 9 cases 
(7.3 per cent), Of special interest are the 
findings in 9 cases of perineural fibroblas- 
toma of the eighth nerve. In 3 cases, defi- 
nite erosion of the superior and posterior 


margins of the pyramid was apparent. In 
4 cases, without definite pyramid erosion, 
roentgenograms taken in Stenvers’? posi- 
tion showed one internal acoustic meatus 
definitely enlarged (Fig. 8 and 9). This was 
not apparent on posteroanterior or occipital 
views. As a control, 34 patients without 
cerebellopontine angle signs or symptoms 
were studied with Stenvers views of the 
pyramids. In almost all these cases, the in- 
ternal auditory meati were clearly seen, 
and there was no significant difference in 
size of the left and right meati. This com- 





hic. 7, 4 and B. Male, aged fourteen. Widened sutures and increased digital markings from 
increased intracranial pressure. Hemangioblastoma of the left cerebellar hemisphere. 
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FIG. 8 


3 í 


1 and B. Female, aged twenty-five. Stenvers views of the pyramids showing widened left porus 
acusticus from perineural fibroblastoma arising from the left eighth nerve. B is the left side. 





FIG. OQ. 4 


1 and B. Female, aged thirty-eight. Perineural fibroblastoma arising from the left eighth nerve. 
B shows the widened left porus acusticus compared to the right (4). 
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plete symmetry of normal internal audi- 
tory meati proves that enlargement of one 
meatus in a patient with suspected angle 
lesion 1s of great diagnostic significance. 
The oblique Stenvers view therefore be- 
comes an indispensable aid in the roentgen 
diagnosis of angle lesions. In one caseof 
acoustic neuroma, there was the most un- 
usual finding of a ring-like calcification be- 
hind the pyramid, due to calcification of 
the rim of the tumor (Fig. 10). In only one 
of these cases were the roentgen findings 


completely negative, but no Stenvers 
views were made in this patient, pre- 
operatively. 


Sphenotd Bone Changes. Changes in the 
sphehoid wings and fissures were found in 
IO cases (0.8 per cent). Of these, 4 were 
from local tumor pressure. In 3 cases, tem- 
poral lobe lesions, with swelling and edema 
of the temporal lobe, led to pressure de- 
mineralization of the homolateral sphenoid 
wings. A unilateral hemispheric tumor, 
with increased pressure unilaterally, can 
also produce this unilateral demineraliza- 





Fic. 10. Male, aged fifty-five. Perineural fibroblas- 
toma just behind the right internal auditory 
meatus. The ring-like calcification within the 
tumor is most unusual in this type of lesion. 
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Fic. 11. Female, aged thirty-four. The numerous 
wide vascular channels in the frontal bone at the 
vault were due to a meningeal hemangioma at- 
tached to the left side of the longitudinal sinus. 


tion of the sphenoid wings (2 cases). Me- 
ningiomas are the most common lesion 
directly involving the wings. Bone erosion 
or hyperostosis or even both may result. 
Asymmetry of the fissures without bony in- 
volvement cannot be considered of diag- 
nostic significance. 

Erosions of the Tables. Erosions of the 
tables of the skull indicate a mass against 
or within the bone. Of the 9 cases with 
erosion of the tables, 5 were meningiomas. 
An epidermoid and hemangioma accounted 
for 2 others. 

Enlargement of the vascular channels in 
the calvarium proved to be an uncommon 
and inaccurate roentgen sign of an intra- 
cranial lesion. There is too great a normal 
variation in size and number of vascular 
channels, often with unilateral preponder- 
ance. However, in one of our cases (Fig. 
11), there was a collection of very large 
channels due to a meningeal hemangioma. 
While not to be overlooked, unusual vas- 
cular channels do not constitute a depend- 
able localizing roentgen sign. 

Lateral Pineal Shifts. A lateral shift of the 
calcified pineal body, in our opinion, is one 
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of the most important findings to be 
searched for in cases of suspected intra- 
cranial mass lesions. We feel its importance 
has not been sufficiently emphasized in the 
past. 

In our series, the pineal body was calci- 
fied in 27.6 per cent. The average age of 
patients with calcified pineal was 48.3 


TABLE VI 
PINEAL DATA 


Pineal Calcifications—35 
Lateral Shift —17 | 
Backward Shift — 1 (sphenoid meningioma) 


























Pineal Pineal 
Location of Lesion Lateral | Seen No 
Shift Shift 
Nu Ceseballopetitie | 3 8 | 2 
EIE E re or | IO | 3 i 
NN Middle fossa ofa 2 sje 2 
| Subdural hematoma | 2 |w re 
m Carotid aneurysm | -— | 2 
NE Suprasellar L3 -- 3 
4 Intrasellar — " 
Ld Orbital — por I 
4 Cerebellar | — = I 
TOTAL "n B 











Millimeters of Lateral 
Shift (Difference be- 
tween the 2 measure- 
ments to right and left 
outer tables) 
Average shift 28.8 mm. 
Cases where shifted pineal 
only roentgen finding II 


te 13, 13, 13, 10, $6 26, 16. 
9, 9; 9, 5, 5; 5, EE 4, d. 


years, with the youngest in a girl aged 
thirteen. Pineal calcification 1s known to 
increase in the older age groups. 

Of the 35 cases with a calcified pineal, 
in 17 there was a significant lateral dis- 
placement. Table vi gives full information 
of the degree of shift and location of the 
underlying lesion. 


J. George Teplick and Philip Dorsey 


JuNE, 1949 

The technique of measuring for pineal 
shift is extremely simple. Measurement is 
made from the midportion of the calcifica- 
tion directly lateral to the outer table of 
each side. A difference of 4 mm. or more be- 
tween the two measurements is considered 
significant of pineal displacement. While it 
is important for the head to be well cen- 
tered on the anteroposterior view (pineal 
best seen on the anteroposterior rather 
than on the posteroanterior view), rota- 
tion up to 10 or 15? does not significantly 
alter the measurements. We measured 
many normal cases in poorly centered 
anteroposterior views, but found no meas- 
urement difference greater than 3 mm. un- 
less there was over 15° rotation. In our 
series there were shifts as great as 15 mm., 
with an average of 8.8 mm. 

A word about identification of the cal- 
cified pineal body. Not rarely, the pineal is 
seen on the lateral view, but on antero- 
posterior projection it cannot be identified, 
or it may be confused with a portion of cal- 
cified falx, or bony condensation in the 
occipital bone. In this situation, a stereo- 
scopic pair in the anteroposterior projec- 
tion will make certain identification of the 
pineal possible. 

Table vr indicates that cerebral hemi- 
spheric tumors are most apt to produce 
lateral pineal shifts. Of the 17 displaced 
pineals, ro were from hemispheric tumors, 
and 2 from subdural hematomas over the 
hemispheres. In only 3 cases were calcified 
pineals not displaced by hemispheric mass 
lesions. Lesions around the midline, base, or 
beneath the tentorium rarely lead to lateral 
pineal shift. In 11 cases, the pineal dis- 
placement was the oz/y roentgen finding, 
while in 6 cases there were other localizing 
roentgen findings. It is interesting that 3 
of the 10 cases with angle tumors showed 
lateral pineal shift. 

Most investigators have shown more in- 


terest in sagittal displacements of the 


pineal, for which many ingenious measur- 
ing devices and methods have been pre- 
sented.?9?^ From our experience, lateral 
shifts are not only more common but easier 
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to determine accurately, even when slight. 
Although a number of cases with lateral 
shift also showed pineal shift in the sagittal 
plane, in only one instance was there a 
definite backward displacement without 
lateral deviation. This was in a patient 
with a basisphenoid meningioma. 





Fic. 12. Male, aged fifty-two. The calcified choroid 
plexus on the left is displaced considerably to the 
right by metastatic carcinoma invading the left 
parietal lobe. 


It must be borne in mind that a displace- 
ment of the pineal to one side means a 
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Fic. 15. Female, aged forty-three. Meningioma of the 
ae! K lobes. This tumor was adherent to the crib- 
riform plate. Note the irregular, 
form plate. 


uneven cribri- 


probable mass lesion on the other side only 
when tumor or mass is suspected. Cerebral 
atrophy, scarring or agenesis will usually 
pull the pineal toward the affected side. 
Displacement of the calcified cher 
plexus is a rather unusual finding! * (Fig. 
12). [t was seen in 2 cases of de series, 
both in patients with cerebral hemispheric 
tumor. In one, there was also a pineal shift 





Fic. 14. Two cases of colloid cyst of the third ventricle. 


A, female, aged twenty. 
portion of third ventricle with dilatation of the third and lateral ventricles. B, 


A midline laminagram clearly demonstrates the smooth mass in the third ventricle. 


Defect in the posterior 
male, aged fifty-eight. 
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to corroborate the diagnosis, but in the 
other the displacement of the calcified 
choroid was the sole roentgen finding upon 
which a diagnosis could be made. 

A displacement of the calcified falx was 
found in a patient with a temporal lobe 
tumor. This was the only clue to the roent- 
gen diagnosis. 

In a case of frontal lobe meningioma, ad- 
herent to the cribriform plate, there was a 
detectable deformity of the plate on the 
posteroanterior view (Fig. 13). 


SUMMARY 


1. Roentgen, pathologic and anatomic 
correlations were made in 123 proved cases 
of intracranial mass lesions. 

2. With routine conventional film studies 
alone, 49.6 per cent of these cases were 
localized. With routine roentgenograms 
and air studies, 74.4 per cent localization 
was obtained. Only 35.8 per cent of the 
cases were completely negative on routine 
skull roentgenograms. 

3. Changes in the sella turcica occurred 
in 27.6 per cent. Intrasellar and extrasellar 
lesions usually gave characteristically dif- 
ferent roentgen changes in the sellar area. 

4. Tumor calcification was seen in 12.2 
per cent. Meningiomas, astrocytomas, 
craniopharyngiomas and aneurysms calci- 
fied more often than other lesions. Bone 
sclerosis occurred in 4.0 per cent, from 
meningioma in all cases. 

s. In 11.4 per cent there were widened 
sutures. This was most common in children 
with cerebellar lesions. 

6. Petrous pyramid erosion and/or 
widening of the internal auditory meatus 
were found in 7 of g patients with acoustic 
perineural fibroblastoma. Stenvers views 
are important for detection of meatal en- 
largement. 

7. Sphenoidal fissure or wing changes 
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were seen in 8.1 per cent. A swollen tem- 
poral lobe from local lesion or from gen- 
eralized increased intracranial pressure may 
cause demineralization of the sphenoidal 
wings. 

8. The pineal was calcified in 27.6 per 
cent. About 50 per cent of these showed a 
significant lateral displacement. Most mass 
lesions in the hemispheres will displace the 
pineal to the opposite side. More attention 
seems warranted to the lateral shift of the 
pineal than to displacement in the sagittal 
plane. 


We wish to express our sincere gratitude and 
thanks to Dr. Paul C. Swenson, Professor of Radi- 
ology, and to Dr. Rudolph Jaeger, Professor of 
Neurosurgery, for their cooperation and kindness in 
making the clinical and roentgen material available 
to us. 


J. George Teplick, M.D. 
1923 Spruce St. 
Philadelphia 3, Pa. 
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COMPLETE BLOCK OF THE LUMBAR SPINAL CANAL 
DUE TO HERNIATION OF THE NUCLEUS PULPOSUS* 


By BERNARD S. EPSTEIN, M.D. 


BROOKLYN, NEW YORK 


does our obstruction of the spinal 
canal by protrusion of the nucleus 
pulposus of the lumbar intervertebral 
discs 1s infrequent. The cases reported up to 
the present time have been associated with 
severe symptoms referable to compression 
of the cauda equina, and in many the 
differential diagnosis between tumor of the 
cauda equina and herniated disc could not 
be made. A review of 150 lumbar myelo- 
grams done during the past five years 
disclosed 5 patients with complete spinal 
canal block. Four of these had little to 
suggest compression of the cauda equina, 
while in the fifth the clinical diagnosis was 
à cauda equina tumor. 

The purpose of this report is to show that 


complete lower spinal canal block may 


occur without the signs of cauda equina 








A 


compression. This can be diagnosed only 
with pantopaque myelography. In addition, 
a variation in myelographic technique to 
outline the superior and inferior margins of 
the obstructive lesion is described. 


CASE REPORTS 


Case 1. M. R. (Hosp. No. 292293), male, 
aged fifty-nine, first complained of low back 
pain twenty-one months before admission fol- 
lowing mild exercise. This persisted for a few 
days and then radiated down the posterior as- 
pect of his left leg. It disappeared and recurred 
intermittently with varying intensity on several 
occasions apparently without cause. When the 
pain was most intense he was completely in- 

capacitated. On several occasions he noted 
numbness in his left foot and the mnie 
of his right thigh. Some aggravation of pain oc- 
curred on straining. He did not respond to con- 
servative orthopedic treatment. 

Examination showed that his left calf was 
atrophied o.5 cm. The ankle jerks were absent 
bilaterally. Sensory responses and motor power 
were normal. 


Plain roentgenographic examination of the 
lumbosacral spine on several occasions showed 
osteoarthritic changes in the lower lumbar 
vertebrae and narrowing of the lumbosacral 
interspace. 

Myelography after the instillation of 3 cc. of 
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Hic. 1. Case 1. Spot roentgenogram with patient in 
erect position shows a transverse block above the 
level of the inferior margin of the fourth lumbar 
vertebra with dentate serrations of the distal end 
of the pantopaque column. In the middle of the 
pantopaque column is a linear radiolucent shadow 
which at operation was found to be due to edem- 
atous nerve roots. 


pantopaque between the third and fourth lum- 
bar vertebrae showed an abrupt transverse 
block about 1 cm. above the inferior margin of 
the fourth lumbar ver tebra when the patient 

was in the erect position. Small dentate i Irregu- 
larities were present at the caudal end of the 
pantopaque column. Within the column was a 


radiolucent streak parallel to the long axis of 


* From the Radiologic Service of M. G. Wasch, M.D., The Jewish Hospital of Brooklyn, Brooklyn, N. Y. 
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the spinal canal indicative of a swollen nerve 
root. 

The spinal fluid proteins were roo mg. per 
l6. . . °  — 

- Preoperative diagnoses ran the gamut from 
psychoneurosis to cauda equina tumor. 

A laminectomy of the fourth and fifth lumbar 
vertebrae was performed and extradural ex- 
p'oration did not disclose the cause of the 
block. Intradural exploration at first failed to 
reveal a mass, but the roots of the cauda equina 
were markedly swollen. Finally the protruded 
disc was divulged as a bulge in the midline an- 
teriorly and removed through a transdural in- 
cision. The disc was large, measuring more than 


: 4 cm. in length. 


The patient made an excellent recovery. 
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Fic. 2. Case 11. Spot roentgenogram with patient in 
the erect position shows a somewhat oblique line of 
block at the distal end of the pantopaque column. 


Case u. J. B. (Hosp. No. 303464), male, 
aged fifty-five, complained of low back pain for 
more than twenty years, which was never se- 
vere enough to incapacitate him. His attacks 
occurred from two to three times a year and were 
relieved by heat. There was no history of injury. 
Seven months before admission he developed 
low back pain radiating down the posterior 
aspect of his right thigh and leg and aggravated 
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by motion and strain. Four months later the 
pain radiated down the posterior aspect of his 
left leg and slight numbness along the inner 
side of his right foot appeared. 

The patient was confortable when examined. 
Extension of his spine was limited and pain 
was aggravated by bending sideways and on 
hyperextension of both legs, more marked on * 
the right side. The right cremasteric and left 
abdominal reflexes were diminished, and the 
ankle and knee jerks were absent bilaterally. 
There were no sensory changes. 

Plain roentgenograms of the lumbosacral 
spine showed narrowing of the lowermost three 
intervertebral spaces and moderate osteoarthrit- 
ic changes involving the lower lumbar spine. 

Lumbar puncture between the fifth lumbar 
and first sacral vertebrae was dry. A second 
tap between the second and third lumbar ver- 
tebrae was successful, and manometric deter- 
minations at this site were normal. Myelo- 
graphy after the instillation of 3 cc. of panto- 
paque revealed a complete block at the level of 
the inferior margin of the fourth lumbar verte- 
bra. The distal end of the column was irregular 
but not broadened, and a small concave inden- 
tation was present. Several radiolucent streaks 
parallel to the long axis of the cord indicative 
of swollen nerve roots were present. A shallow 
indentation in the left side to the pantopaque 
column at the interspace between the second 
and third lumbar vertebrae was seen, inter- 
preted as due to a degenerative disc change. 

The spinal fluid proteins were 175 mg. per 
100 cc., and the globulin content was three plus. 

The roentgen diagnosis was obstruction due 
to central protrusion of a herniated disc. In 
view of the high proteins the clinical diagnosis 
favored cauda equina tumor. 

A laminectomy of the fourth and fifth lumbar 
vertebrae was performed. The lesion could not 
be seen extradurally. When the dura was in- 
cised and the cauda equina drawn aside the pro- 
truded disc was readily brought into view. The 
visible protrusion measured 2 by 2 cm. and 
angulated the cauda equina posteriorly. The 
disc was removed through a transdural incision, 
and the patient made an excellent recovery. 


Case ul. C. K. (Hosp. No. 306573), a male, 
aged twenty-nine, first complained of low back 
pain immediately after holding a heavy weight 
two years ago. He had been flexed for about five 
minutes and then was unable to straighten his 
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back. This gradually abated and he was free 
from pain for about two weeks. The low back 
pain then recurred and was worse in the morning 


but improved as the day went on. Periods of 


remission and exacerbation were frequent, the 
painful episodes lasting about two weeks. For 
six months before admission he had more or 
less constant pain radiating down the posterior 
and lateral aspects of both thighs and legs as 
far as the lateral malleoli, and scattered areas 
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pantopaque between the third and fourth lum- 
bar vertebrae showed a complete transverse 
block at the level of the middle of the fourth 
lumbar vertebra with dentate serrations in the 
caudal end of the pantopaque column. Several 
negative shadows parallel to the long axis of the 
spinal canal considered indicative of 
swollen nerve roots. 


were 


About 2 cc. of the pantopaque was removed, 
and the interspace between the fifth lumbar and 
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ic. 3. Case 111. 4, spot roentgenogram with the patient in the erect position shows a transverse block at the 
midportion of the body of the fourth lumbar vertebra with dentate serrations at the distal end of the 
column. B, the upper aspect of the block is shown with the patient in the erect posture. Two cubic centi- 
meters of pantopaque have been instilled into the caudal sac. C, the lower margin of the block is identified 
with the patient in the head-down position just above the superior margin of the fourth lumbar vertebra. 


of paresthesia were present. The pain was ag- 
gravated by straining. 

Examination showed a loss of the usual 
lumbar lordotic curve and pronounced spasm 
of the erector spinae muscles. There was limita- 
tion of flexion and extension with reference of 
pain to the lateral aspects of both thighs. A 
bilateral Laségue's sign was present. The re- 
flexes were normal, and hypesthesia of the right 
leg up to the thigh was found. 

Plain roentgenograms showed straightening 
of the usual lumbar lordotic curve and narrow- 
ing of the lumbosacral interspace. 

Myelography after the injection of 3 cc. of 


first sacral vertebrae was tapped. After the 
injection. of 2 cc. of pantopaque the patient 
complained of severe pain, no doubt due to dis- 
tention of the caudal sac. With the patient 
turned into the head-down position the inferior 
margin of the blocking lesion was identified at 
the level of the interspace between the fourth 
and fifth lumbar vertebrae as a transverse block 
with two small vertical projections of panto- 
paque passing between swollen nerve roots. 
No defects at the lumbosacral interspace were 
seen. The findings were interpreted as complete 
block due to a central protrusion of a herniated 
intervertebral disc. Following examination the 
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oil was withdrawn without difficulty and the 
patient’s pain vanished. 

Manometric determinations above the level 
of the block were normal. Below the block 
manometrics were indicative of a complete 
obstruction, with an initial pressure of $0 mm. 
of water, no rise on jugular compression and a 
rapid fall to zero pressure. 

The spinal fluid protein content was 29 mg. 
per 100 cc. above the block and 31 mg. per 100 
- cc. below. 

Laminectomy of the fourth and fifth lumbar 
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accompanied by pain down the lateral aspect 
of the left thigh and leg. He was admitted be- 
cause of the low back pain. 

Examination showed a flattening of the 
usual lumbar lordotic curve, with limitation of 
flexion and extension because of pain. There 
was no tenderness on pressure over the spine or 
pelvis. Straight leg raising on the right side 
caused pain on the left side, and raising the left 
leg produced severe discomfort. No sensory 
changes or pathologic reflexes were noted. The 
left knee jerk was slightly reduced. 





Fic. 4. Case 1v. 4, the upper margin of the block is situated at the level of the inferior margin of the body 
of the third lumbar vertebra. The dentate serrations and negative shadows due to swollen nerve roots are 
well visualized. B, the lower margin of the obstructive lesion 1s seen with the patient in the head-down 
position after the instillation of additional pantopaque into the caudal sac. Swollen nerve roots are seen in 


this region as well. 


vertebrae was performed. Extradural explora- 
tion was negative, but on opening the dura a 
large midline disc protruding slightly towards 
the right was readily observed and removed 
without difficulty through a transdural incision. 
The patient made an excellent recovery. 


Case Iv. S. W. (Hosp. No. 305698), male, 
aged fifty-five, had a sudden knife-like pain 
in the lower back while lifting a heavy beam 
three months before admission. He was unable 
to straighten his back, and the pain was ag- 
gravated by slight strain. This disappeared 
after bed rest, but recurred three weeks later, 


Plain roentgenographic examination of the 
lumbosacral spine showed straightening of the 
usual lumbar lordotic curve and slight arthritic 
changes in the lowermost two lumbar vertebrae. 
The intervertebral spaces were normal. A 
Schmorl's node was seen in the superior surface 
of the third lumbar vertebra. 

Myelography after the injection of 3 cc. of 
pantopaque revealed a complete obstruction 
at the level of the inferior margin of the third 
lumbar vertebra. Several dentate small serra- 
tions were seen in the caudal end of the panto- 
paque column, and linear radiolucent streaks 
indicative of swollen nerve roots were present. 
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After removal of the pantopaque, a second 
spinal needle was inserted into the lumbosacral 
interspace. Manometric determinations at this 
site showed a partial block. On tilting the pa- 
tient into the head-down position the lower 
margin of the blocking lesion was identified at 
the level about 1 cm. beneath the inferior mar- 
gin of the fourth lumbar vertebra. Parallel 
radiolucent streaks indicative of swollen nerve 
roots were seen below the level of the block. No 
defects in the pantopaque column below the 
block were found. On completion of the ex- 
amination the pantopaque was removed easily. 

The protein content of the cerebrospinal fluid 
obtained from above the block was 120 mg. per 
Do ce. 

A laminectomy of the third and fourth lum- 
bar vertebrae was performed. A large herniated 
disc was found anteriorly and above the inter- 
space between the third and fourth lumbar 
vertebrae compressing the cord posteriorly. 
This was removed transdurally and the patient 
made an uneventful recovery. 


Case v. B. F. (Hosp. No. 220577) female, 
aged thirty-three, had low back pain one year 
before admission without any known traumatic 
episode. During the past four months she had 
had a definite increase in libido. Eight days 
prior to admission numbness over the lower ab- 
domen, buttocks, perineum and anterolateral 
aspects of both thighs appeared together with 
urinary retention requiring catheterization. 
Obstipation was present for eight days. She also 
had severe shooting pains down the posterior 
aspect of both thighs. A sensory level below the 
first sacral dermatome was elicited bilaterally. 
The left abdominal reflexes were slightly less 
active than the right and there was failure of 
the normal left plantar response. Both ankle 
jerks were diminished, the left more than the 
right. About 20 per cent impairment of motor 
power of the left lower extremity was present. 

The clinical diagnosis was cauda equina tu- 
mor. 

Plain roentgenograms showed no evidence of 
bony abnormality and the intervertebral spaces 
were normal. 

Myelography after the instillation of 3 cc. of 
lipiodol between the third and fourth lumbar 
vertebrae showed a complete obstruction at the 
level of the superior aspect of the neural arch of 
the fifth lumbar vertebra. The caudal end of the 
sac was somewhat oblique, the right side being 
slightly lower than the left. The defect was 
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rather smooth with a slight convexity in its 
midportion. 

The cerebrospinal fluid proteins were 55 mg. 
per 100 cc., and the globulin was two plus. 

A lumbosacral laminectomy revealed the 
dura corresponding to the first sacral segment to 





Fic. 5. Case v. A somewhat oblique line of block is 
seen at the level of the neural arch of the fifth lum- 
bar vertebra. 


be covered with thickened ligamentum flavum. 
It was evident that the roots were riding high 
over an obstruction in the spinal canal. These 
were pulled aside and a very large protrusion 
through a much thinned anterior dura indica- 
tive of a herniated disc was observed. This was 
removed transdurally and the patient made an 
uneventful recovery. 


DISCUSSION 


A total of §90 cases collected from the 
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literature examined by means of lumbar 
myelography, together with the 150 re- 
ported here, were reviewed to ascertain the 
relative incidence of complete spinal canal 
obstruction with protrusion of the lumbar 
discs.! This did not include series reported 
in which no cases of complete block were 
mentioned, a factor which reduces the 
absolute incidence of this condition. Only 


those. in which the contrast medium wáàs: 


completely unable to traverse the region of 
block were included. Partial blocks, no 
matter how pronounced, and transverse 
defects were not considered within the 
scope of this presentation. All in-all, 27 
cases with complete block were found, an 
incidence of 3.3 per cent. 

The longest series of such cases was that 
of Payne and French, who reported 8 
cases out of go examined myelographically 
and verified at operation. The presenting 
symptoms in this group were ded, low 
back pain with subsequent involvement of 
beth legs. There was also weakness of the 
legs with sensory disturbances there and 
in the saddle area, urinary and bowel 
difficulties, muscular atrophy of the glutei, 
calf and thigh muscles and motor impair- 
ment and altered reflexes. 

Ver Brugghen? reported 9 out of 300 
consecutive patients with herniated discs 
presented symptoms of acute compression 
of the cauda equina. Myelographic exami- 
nations were not made in his series. Clinical- 
ly the patients presented symptoms of 
severe sciatica, saddle anesthesia, weakness 
of the legs and sphincter disturbances. 
Ankle jerk and knee jerk reflexes were 
affected in most of his patients. Spinal 
taps in 3 patients showed complete block. 
.: Hampton and Robinson also reported 
that complete block due to herniation of 
the lumbar intervertebral discs may simu- 
late tumors of the cauda equina. Love and 
Walsh? mentioned that block 1s rare unless 
paraplegia is present. Arbuckle and Sheldon 
commented that herniation of the nucleus 
pulposus and cauda equina tumors may 
produce similar clinical syndromes which 
cannot be.excluded one from the other on 
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the basis of:history and physical findings 
alone. - : 
- -In contrast with these reports of severe 
neurologic disturbances are the first 4 
patients in this series. While all had low 
back pain often aggravated by straining, 
this was quite variable and periods of 
remission were frequent. In some there was 
considerable doubt as to whether a tumor, 
a disc or for that matter any organic lesion 
was present. Sensory changes in the saddle 
area, urinary and bowel difficulties and | 
abnormal plantar reflexes wére observed ! 
only in the fifth patient diagnosed as having | 
a cauda equina tumor: Absent ankle jerks ! 
bilaterally were present in 3, and the knee 
jerks were diminished bilaterally in one and 
unilaterally in another patient. Very little 
motor loss was noted except in the fifth 
patient. The-duration of symptoms varied 
from three months to-over twenty years. 
Four of- the 5 had symptoms for less than, 
two years. l 

Plain roentgenograms of the lumbosacral 
spine showed very little change from the 
normal. Slight arthritic ‘changes were 
present in 2 patients, quite compatible 
with their ages. Narrowing of the lumbo- 
sacral interspace was present in 2 patients. 
The intervertebral: spaces between- the 
lower three lumbar vertebrae were: di- 
minished in 1, and 2 had normal inter- 
vertebral spaces. The sites of the herniations 
did not correspond with the narrowed discs. 
No changes: in the pedicles, laminae or 
contours of the spinal canal were noted. 

The most reliable objective evidence of 


herniation of the nucleus pulposus is 
obtained by means of pantopaque myelo- 
graphy. This procedure has .a place of 
special importance in the. diagnosis of 
complete block before the advent of signs 
of cauda equina: compression. The identi- 
fication of these patients 1s important, 
inasmuch as operative intervention removes 
the possibility of: progressive changes. It 
becomes imperative, then, in selected pa- 
tients to provide a diagnosis even in the 
absence of clinical changes of a classical 
nature. One must not be overenthusiastic 
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in selecting patients for myelography, but 
a certain judicial balance 1s necessary not 
to exclude certain individuals purely on the 
basis of underestimating their complaints. 

The spinal puncture needle should be 
inserted between the third and fourth 
lumbar vertebrae if a low lesion is suspected, 
and the lumbosacral interspace utilized 1f 
there is any reason to suspect a higher site 
of rupture. In cases with complete block 
it may become desirable to utilize both 
sites. Thus, if a complete obstruction 1s 
encountered when the pantopaque is in- 
jected above the block, further examination 
is made by instilling an additional 2 cc. 
of pantopaque below the obstruction after 
removal of pantopaque from above the 
lesion. By proper manipulation of the 
patient on the tilting fluororoentgeno- 
graphic table the upper and lower limits of 
the lesion can be identified. This procedure 
may also be of assistance in eliminating 
the possibility of double disc extrusions. 
Two such instances were encountered by 
Camp and Addington and overlooked 
because of lack of visualization of the 
caudal sac. Soule, Gross and Irving also 
mention this procedure, but do not de- 
scribe instances of its application. 

Before proceeding with myelography a 
specimen of fluid is withdrawn for total 
protein determination. Manometric read- 
ings made with the needle above the lesion 
obviously are of little value, and in all the 
cases reported here were normal. Partial 
or complete block was found in the 2 
patients who had lumbar punctures at the 
lumbosacral interspace. 

The protein content of the spinal fluid 
in the 5 patients reported here was ele- 

vated in 4 and normal in t case. The highest 
protein content was 175 mg. per IOO cc. 
The lowest, and only one within normal 
limits, was 29 mg. per 100 cc. French and 
Payne also observed elevated protein 
contents, in I case over 200 mg. per IOO cc. 
The importance of this lies in the evaluation 
of the significance of high proteins. Love’ 
has stated that proteins over 100 mg. per 
100 cc. are rarely associated with herniated 
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discs, which is not in accord with the above 
observations. 

Myelograms made after the injection of 
pantopaque above the lesion present a 
fairly characteristic appearance of the 
caudal end of the column, which is best 
seen with the patient in the erect position. 
In complete block due to extrusion of the 
nucleus pulposus there is a dentate, some- 
what jagged appearance of the caudal end 
of the column with a transverse or slightly 
oblique line of block. Streaking of a linear 
radiolucent character parallel to the long 
axis of the spinal canal due to swelling of 
the nerve roots is frequent. This should be 
distinguished from dilatations of the pial 
veins which produce a convoluted defect 
corresponding with the displacement of the 
contrast medium by tortuous dilated ve- 
nous channels.? The dentate appearance, in 
my opinion, is due to the compression of 
the nerve roots by the herniated disc. 

The lower margin of the filling defect, 
as outlined by pantopaque after the instil- 
lation of 2 cc. below the lesion, is usually 
more irregular than the upper aspect and 
the dentate appearance is less pronounced. 
Edematous nerve roots may also be seen 
beneath the block. 

Complete spinal canal obstruction fre- 
quently occurs with spinal cord tumors. 
About 20 per cent of these changes occur 
in the adjacent bony structures® and may 
be demonstrated on plain roentgenograms. 
Myelographically intramedullary tumors 
produce a caplike defect with streaks of oil 
to either side of the spinal canal for a 
variable distance alongside the tumor, and 
the axillary pouches along the course of the 
oil streaks stand out rather prominently.’ 
Block due to extramedullary tumors usual- 
ly reflect the contours of the tumor mass. 
In the case of perineurial fibroblastomas or 
neurofibromas this may assume concave 
filling defects, sometimes multiple and 
occasionally in the event of multiple tumors 
overlapping each other. Block due to a 
meningioma at the interspace between the 
twelfth thoracic and first lumbar vertebrae 
was mentioned by Arbuckle and Shelden. 
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and their illustration was hardly dis- 
tinguishable from that of a protruded disc. 
I have observed similar patterns. However, 
meningiomas low in the lumbar canal are 
infrequent, and the site of block may prove 
of value in evaluating the underlying cause. 
Ependymomas of the cauda equina fre- 
quently produce pronounced bony changes 
with widening of the spinal canal and 
decalcification of the pedicles and laminae. 

Complete block may also be produced 
by epidural abscess, as noted by Kaplan 
and Lautkin? and Maltby and Pendergrass. 
Obstruction secondary to metastatic malig- 
nancy, lymphomas or leukemia are usually 
accompanied by bony changes. 

Differentiation between a high termi- 
nation of the caudal sac and complete 
block at the lumbosacral interspace can be 
made with the patient erect. High termi- 
nation of the caudal sac presents a tapered 
appearance narrowing to a blunt point, 
readily distinguished from the transverse 
dentate pattern present with block due to 
a herniated disc. 

At operation it was found that all the 
discs reported here presented in the midline, 
similar to the others gathered from the 
literature. The operative approach, accord- 
ing to our neurosurgical colleagues, is best 
made transdurally in these cases. [t is 
quite possible for even a large lesion to be 
overlooked in an extradural exploration, 
as was the case in 2 of the patients in this 
series. In these it was only after the dura 
had been opened and the region of the block 
thoroughly explored that a relatively small 
protrusion against the posterior spinal 
ligament was opened and large discs re- 
moved. The obvious inference is that an 
exploration cannot be considered complete 
in patients with midline disc herniations 
unless the dura is opened. 


SUMMARY 


Five patients with midline extrusion 
of the nucleus pulposus in the lower lumbar 
spine with complete spinal canal block 
are reported. The myelographic appearance 
associated with this condition when the 
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pantopaque is instilled above the level of 
the lesion is a more or less transverse block 
with irregular dentate serrations at the 
caudal end of the column. When panto- 
paque is introduced beneath the level of the 
block the lower margin of the herniated 
disc is demonstrable as a somewhat more 
irregular transverse defect and the dentate 
serrations are less pronounced. This appear- 
ance is due to pressure of the herniated 
disc against the roots of the cauda equina. 

Clinically the five patients reported here 
showed minimal neurologic changes in four 
and a syndrome diagnosed as cauda equina 
tumor in the fifth. Other cases gathered 
from the literature, which presented a 
similar myelographic pattern with the 
pantopaque injected above the block, were 
commonly associated with a more severe 
neurologic syndrome often indistinguishable 
from cauda equina compression due to 
tumor. 


1398 Union St. 
Brooklyn 13, N. Y. 
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Pos of gastric mucosa into the 
duodenal bulb was first reported in 1911 
by von Schmieden.” Since that time less 
than 50 cases have been reported which 
were uncomplicated by other coexistent 
abnormality in the stomach or duodenum; 
of these, 30 were proved by surgery or 
autopsy. 

The diagnosis of gastric prolapse is a 
roentgenologic one. Rarely is it suggested 
by the clinician prior to gastrointestinal 
examination. We have found it difficult to 
evaluate the symptomatology since, in our 
experience, it is frequently discovered 
coincidentally with other pathological con- 
ditions which dominate the clinical picture. 

The correct roentgenologic diagnosis of 
this condition is important since it Is 
frequently mistaken for other more serious 
diseases. 


ETIOLOGY 


The etiology of gastric prolapse is as yet 
undetermined. Rees?’ believes that pyloric 
narrowing and subsequent hyperperistal- 
sis loosens the mucous membrane and 
causes it to hypertrophy and prolapse. 
There was no evidence of pyloric narrowing 
in our cases. Eliason and Wright!’ propose 
the theory that a low grade inflammation 
of the mucosa results in its hypertrophy; 
contractions of the stomach might then 
enlarge and lengthen the hypertrophic 
folds and peristalsis push them through the 
pylorus. Our pathological studies shed no 
light on this possible mechanism; 2 of our 


cases had microscopic examination and 
both showed evidence of inflammation, 
but 1 also had a peptic ulcer. Forssell? 
demonstrated that the muscularis mucosae 
forms a special contractile organ of the 
mucous membrane and is able to displace 
the mucous membrane in all directions. 
Golden™ described the following changes 
in the mucous membrane during “antral 
systole”: Normally, by a cephalad move- 
ment of the mucous membrane, the mucosal 
folds change from a transverse direction to 
a longitudinal one. He believes that if this 
fails to occur, the transverse folds may be 
forced into the pylorus during peristalsis. 
Scott?! believes that the structural condi- 
tions necessary for the development of 
prolapse are inherent in the walls of the 
normal stomach, but that prolapse occurs 
only after the fibers in the flexible sub- 
mucosa have been stretched and loosened 
by abnormal gastric peristalsis, which, in 
turn, is initiated by neurogenic and/or 
chemical stimuli. He believes that certain 
neurogenic factors are the exciting causes of 
a disturbed gastric function which ulti- 
mately brings about a mucosal prolapse. 


INCIDENCE 


Scott?! saw I4 cases of gastric prolapse 
in 1,346 upper gastrointestinal series in a 
one year period at a naval hospital. There 
were 325 duodenal ulcers, 13 gastric ulcers 
and no gastric tumors seen during that 
time. He feels that gastric prolapse occurs 
more frequently than is generally recog- 


* From the Department of Radiology, University of Cincinnati College of Medicine, Cincinnati, Ohio. 


+ Associate Professor, Department of Radiology. 
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nized, and may be overlooked because the 
examiner is not thinking of it, confuses it 
with other pathologv, or recognizes but 
does not report it. 

In a twelve month period from August, 
1946 to August, 1947, there were 14,809 
admissions to the Cincinnati General 
Hospital, and 10,000 new patients were 
seen in the out-patient department. The 
Department of Radiology did 1,257 upper 
gastrointestinal studies, and 35 cases of 
gastric prolapse were found. This repre- 
sents an incidence of 2.8 per cent of all 
upper gastrointestinal series performed. In 
the same period 143 duodenal ulcers, 
35 gastric ulcers, 30 gastric malignancies 
and 5 cases of antral gastritis were seen. 
Duodenal ulcer was approximately four 
times as common as gastric prolapse; 
gastric ulcer, malignancy and_ prolapse 
occurred with about equal frequency. 

Scott's patients were in a younger age 
group than ours. The incidence of duodenal 
ulcer in his cases was much higher, but the 
relative incidence of gastric prolapse and 
gastric ulcer was approximately the same, 
just as in our series. 

Of our 35 cases, 24 were males and r1 
females; 25 were white and 10 colored. 
The ages of the patients varied between 
twenty-four and eighty-two, the average 
age being fifty-two years. 


PATHOLOGICAL FINDINGS 


Two cases were proved at autopsy and 1 
following subtotal gastric resection for 
prepyloric ulcer. In these 3 cases the gastric 
mucosa slid easily over the muscularis and 
could be lifted through the pylorus for 
distances of as much as 2.5 cm. (Fig. 2). 

Scott states that in 126 normal stomachs 
at postmortem examination it was impos- 
sible to pull the gastric mucosa through the 
pylorus. Bralow and Melamed* examined 
several normal stomachs within three hours 
postmortem and found that a small amount 
of gastric mucosa could be pulled through 
the pylorus, simulating a slight prolapse. 

The 3 cases proved by pathological 
examination are briefly presented: 
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CASE REPORTS 


Case 1. S. F., a colored male, aged sixty-four, 
was admitted October 3, 1946. A diagnosis of 
carcinoma of the lung was established. An upper 
gastrointestinal series revealed only gastric pro- 
lapse (Fig. 1). Gastroscopy was performed 
twice, but the antrum was never visualized. The 
patient died on November 18, 1946. 

& The gross pathologic diagnoses were: carci- 
noma of the lung with widespread metastases; 





Fic. 1. Case r. (S. F.) The base of the duodenal bulb 

- is concave. The deformity is produced by pro- 
lapsed gastric mucosa, recognized as negative 
linear filling defects passing through the pylorus 
into the bulb. This was confirmed at autopsy. 


prolapse of gastric mucosa. The pathological 
description of the stomach by Dr. Paul Jolly 
follows: “The stomach is opened along the lesser 
curvature to a point 4 cm. proximal to the py- 
lorus. With one finger in the duodenum and one 
finger in the stomach, a flap of gastric mucosa is 
found in the prepyloric region of the stomach 
which can easily be pushed back and forth 
through the pylorus. The stomach and duo- 
denum are then completely opened. The rugae 
in the distal 15 cm. of the stomach lie in a circu- 
lar pattern rather than in the usual longitudinal 
pattern. The mucosa appears quite redundant 
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and there is a fold of mucosa just proximal to 
the pylorus which is about 1.5 cm. high. This 1s 
easily moved back and forth through the py- 
lorus, the maximum excursion of the free border 
of this fold being 2.5 cm. (Fig. 2). At a point 
5 cm. proximal to the pylorus, the mucosa is 
easily pulled up into a fold 2.5 cm. high and in 
so doing the prominent fold at the pylorus is 
obliterated. The remainder of the gastroenteric 
tract presents no abnormality either in mucosa, 
wall or serosa.” 

Review of the microscopic sections of the 
stomach by Dr. Edward A. Gall revealed mod- 
erate infiltration of the mucosa with plasma 
cells and lymphocytes. 


Case rr. J. B., a white male, aged seventy- 
four, was admitted to the hospital March 17, 
1947, complaining of "swollen stomach,” loss of 
appetite, cramping abdominal pain and diar- 
rhea. A diagnosis of cirrhosis of the liver was 
made. Barium enema was negative. Examina- 
tion of the upper gastrointestinal tract revealed 
esophageal varices and gastric prolapse (Fig. 5, 
D). The patient died on March 29, 1947. The 
gross pathologic diagnoses were: portal cir- 
rhosis with hemorrhage from ruptured esopha- 
geal varices; gastric prolapse. The stomach was 
dilated with gas and a moderate amount of old 
bloody fluid. The mucosa was dark red. In the 
pyloric portion the mucosa was redundant and 
slid easily through the pylorus into the duo- 
denum for a distance of over 2 cm. There was 
no gross evidence of inflammatory change. No 
microscopic sections of the stomach were made. 


Case 1. G. C., a colored male, aged fifty- 
eight, was admitted to the hospital September 
10, 1946, with a history of intermittent epigas- 
tric pain for several years, occasiónal hema- 
temesis and tarry stools. Upper gastrointestinal 
studies revealed a prepyloric ulcer and gastric 
prolapse (Fig. 3). A gastric resection was ad- 
vised because of the long history and numerous 
episodes of bleeding. On September 26, 1946, 
a subtotal gastrectomy was performed. The re- 
sected specimen consisted of a segment of the 
stomach and duodenum measuring 20 cm. in 
length. On opening the stomach, two ulcers 
were found on the distal portion of the posterior 
wall of the antrum, 2.5 cm. apart, each measur- 
ing 0.5 cm. in diameter. The pyloric mucosa was 
redundant and could be lifted through the py- 
lorus for a distance of 2 cm. Microscopic sec- 


tions (reviewed by Dr. Edward A. Gall) showed 
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ulceration extending into the muscularis. Sur- 
rounding the ulceration there was acute and 
chronic inflammatory reaction. Sections else- 
where in the stomach revealed chronic inflam- 
mation within the mucosa and submucosa. 
Diagnoses of benign peptic ulcer and subacute 
and chronic follicular gastritis with erosion were 
made. 


Gastroscopy was performed in 1o of the 
36 patients by Drs. Leon Schiff, Carl 
Kumpe and Stuart Safdi. Prolapse of the 
gastric mucosa into the pylorus was actual- 
ly visualized in 2 of the cases. In 7 cases 
the gastroscopist reported a normal stom- 
ach, although in several the antrum was not 
visualized. One case showed an atrophic 
gastritis. 


SYMPTOMATOLOGY 


In an effort to determine whether pro- 
lapse produces a characteristic symptom 
complex, we have divided the 35 cases into 
two groups: Group 1 (9 cases) had no clini- 
cal, laboratory or roentgenologic abnor- 
mality except prolapse. Group 2 (26 cases) 
had abnormal roentgen, clinical or labora- 
tory findings in addition to gastric prolapse. 

Brief histories of the 9 cases in Group I 
are presented: 


Case 1v. M. C., a white female, aged thirty, 
was admitted to the hospital October 28, 1946, 
with a history of constant right upper quadrant 
pain for one week. There had been some an- 
orexia and nausea, but no vomiting. There had 
been no hematemesis or melena. Bowel move- 
ments were normal. There was no history of 
food intolerance. Her previous health had al- 
ways been good. Physical examination revealed 
only slight right upper quadrant tenderness. 
Hemoglobin was 12.6 gm. Kahn reaction was 
negative. A clinical diagnosis of acute hydrops of 
the gallbladder was made. Oral cholecystogram 
revealed a normally functioning gallbladder 
with no evidence of stone. T'wo barium enemas 
were negative. An intravenous pyelogram 
showed normal kidneys. Upper gastrointestinal 
series revealed gastric prolapse; there was no 
gastric residue at six hours. She was treated 
palliatively. The pain gradually subsided and 
she was discharged, asymptomatic, on No- 
vember 16, 1946. No definite clinical diagnosis 
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A B 
Fic. 2. Case 1. (S. F.) Autopsy specimen of antrum and duodenal bulb. Arrows indicate the proximal end of 
the pylorus. 4. The mucosa has been lifted through the pylorus into the duodenal bulb for a distance of 
2.6 cm., reproducing the condition recognized roentgenologically during life as gastric prolapse. B. The 
prolapsed gastric mucosa has been reduced. 
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Fic. 3. Case uir. (G. C.) “Mushroom” appearance of the bulb due to gastric prolapse. The deformity in B 
might be confused with a polypoid lesion of the bulb. However, in prolapse the appearance of the bulb is 
constantly changing. Prolapse was confirmed at surgery. The two prepyloric ulcers found at operation 


are not well shown on these roentgenograms. 


was established. She has not returned to the 
hospital since her discharge. 


Case v. W. McK., a colored male, aged fifty- 
one, entered the clinic in January, 1947, com- 
plaining of dyspnea, “‘sour stomach," heart 
burn, gas and occasional vomiting for several 
years. Soda relieved these symptoms. He had 
been unable to eat fatty foods for years. He had 
had no episode of hematemesis or tarry stool. 
Except for moderate consumption of alcohol, 
the past history was not remarkable. The only 
positive findings on physical examination were 
obesity and some elevation of the systolic blood 
pressure. A clinical diagnosis of peptic ulcer was 
made. Hemoglobin was 12 gm. Kahn reaction 
was negative. Electrocardiogram was normal. 
Cholecystogram demonstrated a normally func- 
tioning gallbladder. Roentgenoscopy and roent- 
genography of the heart revealed cardiac en- 
largement which was predominantly left ven- 
tricular. Upper gastrointestinal studies demon- 
strated only gastric prolapse; there was no 
residue in the stomach at six hours. He was 








Fic. 4. 4, Case xiv. (I. L.) Typical “mushroom” ap- 
pearance of the bulb due to a moderately large 
gastric prolapse. 

B, Case xii. (L. B.) Marked concavity of the 
base of the bulb due to a large gastric prolapse. 
This patient also had a pedunculated gastric polyp 
(arrow) which moved about freely in the stomach 








—— =. a as | 


and was seen to prolapse into the bulb. The find- 
ings were confirmed by gastroscopy. 
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treated with belladonna, cremalin and a bland 
diet. At his last visit to the clinic in May, 1947, 
his symptoms were much improved. 


Case vi. R. B., a white male, aged thirty- 
eight, was admitted to the hospital on January 
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gastrium, and unrelated to food. His physician 
prescribed cremalin, but this brought no relief. 
There was some relief with milk. Several days 
before admission he had had three teeth ex- 
tracted following which persistent oral bleeding 


occurred. Several hours before admission he 





A and B, Case xv. 
gastric mucosal folds passing ihto the duodenum. 
between the thin lines of barium. In the case illustrated in D (Case 11) prolapse was confirmed at autopsy; 
the redundant gastric mucosa in the antrum was easily lifted through the pylorus for a distance of approxi- 
mately 2 cm. 


(W. A.) 


FIG. 5. 


31, 1947. One year before, he had experienced 
an attack of epigastric pain lasting several days 
and requiring morphine for relief. Following 
this he was in good health until three months 
before admission when he had another episode 
of epigastric pain. The pain again subsided, and 
he was free of symptoms until eight days prior 
to admission when the same pain recurred. It 
was gnawing, intermittent, localized to the epi- 


; C, Case xvi. (M. G.), and D, Case 11. (J. B.) Three cases demonstrating 
The folds are visualized as negative linear filling defects 


vomited a moderate amount of old blood. Past 
history revealed the patient to be a heavy 
drinker, consuming up to a pint of whiskey a 
day for years. Physical examination revealed 
only epigastric tenderness and some rigidity. It 
was not determined whether the vomited blood 
was coming from a gastric lesion or had been 
swallowed. A tentative diagnosis of bleeding 
peptic ulcer was made. Hemoglobin was 16.0 
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gm. Kahn reaction was negative. Electrocardio- 
gram was normal. Two upper gastrointestinal 
studies were done. Both revealed gastric 
prolapse (Fig. 7) with no gastric retention at 
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Case vit. A. F., a colored female, aged forty- 
three, came to the clinic in February, 1947, 
complaining of nausea, vomiting, and intermit- 
tent attacks of sharp epigastric pain for the 





Fic. 6. Case xvir. (H. McK.) Roentgenograms taken in rapid succession with 
multigraph spot device. 4, B, C and D, concavity of the base of the bulb due 
to prolapse. Gastric mucosal folds can be traced through the pylorus. E and F, 
prolapse is reduced. Bulb now appears normal. 


six hours. The patient was put on a Sippy diet, 
antacids and antispasmodics. His improvement 
was rapid and he was discharged, asympto- 
matic, on February 7, 1947. He has not re- 
turned. 


past ten years. She denied hematemesis or me- 
lena. In 1938 she was discovered to have late 
syphilis following which she received adequate 
treatment. In 1946 the’ patient was admitted 
following an acute attack of severe upper ab- 
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dominal pain and vomiting. At that time she 
was thought to have mechanical small bowel 
obstruction. She was treated expectantly, the 
symptoms rapidly disappeared, and she was 
discharged with no definite diagnosis four days 
after admission. She had had no complaints for 
the past several months until the onset of the 
present illness. Physical examination was es- 
sentially negative except for obesity. The clini- 
cal diagnosis was probable peptic ulcer. Hemo- 
globin was 15 gm. Kahn reaction was negative. 
Oral cholecystogram revealed a normally func- 
tioning gallbladder. Barium enema study was 
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probable peptic ulcer and chronic alcoholism. 
Hemoglobin was 15.5 gm. Three upper gastro- 
intestinal series were done at monthly intervals 
and gastric prolapse was found (Fig. 8, E 
and £F). On no examination was there a six hour 
gastric residue. The clinician stated that he be- 
lieved this patient's symptoms were due to gas- 
tric prolapse. He was treated with a Meulen- 
gracht diet, belladonna and cremalin. His symp- 
toms improved and when last seen in the clinic 
in June, 1947, he had no complaints. 


Caan 1X. I. P. 


a white male, aged forty, 





Fio. 7. 


Case vi. (R. B.) 4. There is slight concavity of the base of the bulb. Gastric rugae passing through 


the pylorus are partially obscured by barium. B. Roentgenogram taken several minutes later. Appearance 
of the bulb has changed. There is greater concavity of the base. 


negative. Upper gastrointestinal series demon- 
strated gastric prolapse; no barium remained 
in the stomach at six hours. The patient was 
treated with antacids and started on a reduc- 
tion diet. Her symptoms improved rapidly and 
when last seen in the clinic in March, 1947, she 
was asymptomatic. 


Case vi. G. D., a white male, aged forty- 
one, visited the clinic in March, 1947, with a 
history of recurrent episodes of epigastric pain 
for one year. They occurred when the stomach 
was empty and were relieved by food, milk and 
antacids. The pain never awakened the patient 
at night. He experienced occasional nausea and 
vomiting but no hematemesis or tarry stools. 
Fried foods precipitated his symptoms. The pa- 
tient was a known chronic alcoholic. Physical 
examination was normal except for slight epi- 
gastric tenderness. The clinical diagnosis was 


came to the clinic in March, 1947, with a his- 
tory of nausea, vomiting and recurrent attacks 
of mild epigastric pain for several years. The 
pain was in part relieved after ingestion of food 
or soda. He denied hematemesis and melena. 
Physical examination was entirely negative. A 
diagnosis of probable peptic ulcer was made. 
Upper gastrointestinal series revealed gastric 
prolapse; no barium was seen in the stomach at 
six hours. He was put on a regimen of bland diet 
and amphogel. He was last seen in the clinic in 
April, 1947, at which time his symptoms had 
improved. 


Case x. F. P., a white male, aged forty -three, 
was first seen in | April, 1947, complaining of in- 
termittent attacks of epigastric distress, nausea 
and vomiting for several years. The distress was 
worse at night when his stomach was empty. It 
was relieved by food, milk and soda. He had 
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Fic. 8. Æ and B, Case xvii. (I. T.) In 4, gastric mucosa is prolapsed into the bulb producing a “mushroom” 
appearance. B demonstrates the reduced phase. Redundant mucosal folds are piled up in a transverse di- 
rection in the antrum. C and D, Case xix. (R. T.) In C, gastric folds are passing through the pylorus and 
into the duodenum. There is slight concavity of the base of the bulb. An ulcer niche (arrow) is demon- 
strated at the apex of the bulb. In D the prolapse is almost completely reduced, and redundant gastric 
mucosa has assumed a transverse position in the antrum. Æ and F, Case vii. (G. D.) In Æ, there is slight 
concavity of the bulb due to prolapse. In F, the prolapse is reduced; gastric mucosa is piled up in trans- 
verse folds in the distal portion of the stomach. 


Chapin Hawley, Paul D. 








Fic. 9. 4 and B, Case 1v (M. D.) In 4, gastric mu- 
cosa passes into the duodenum producing slight 
concavity of the bulb. In B prolapse is reduced; 
gastric folds assume a horizontal position. C, D, E 
and F, Case xx (C. R.) Roentgenograms taken 
in rapid succession with the multigraph spot de- 
vice. Arrows indicate base of bulb. In C, gastric 


rugae pass into the duodenum causing concavity of 


the base of the bulb. In D, the prolapse is reduced; 
gastric folds lie in a horizontal position in the an- 
trum. In Æ and F, there is beginning invagination 
of gastric mucosa with some concavity of the base 


of the bulb. 
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never had hematemesis or tarry stools. Physical 
examination was normal. A diagnosis of peptic 
ulcer was made. On examination of the upper 
gastrointestinal tract, gastric prolapse was 
demonstrated. There was no gastric retention at 
six hours. The patient was treated with bella- 
donna and a bland diet and was asymptomatic 
within one month. When last seen at the hospi- 
tal in July, 1947, he had no complaints. 


Case xi. J. F., a colored male, aged forty, 
visited the clinic in May, 1947, with a history of 
intermittent pain in the upper abdomen, worse 
at night, for the past year. He had had much 
belching but no nausea, vomiting or tarry 
stools. Past history was non-contributory. 
Physical examination was not remarkable. 
clinical diagnosis of peptic ulcer was made. 
Hemoglobin was 15 gm. Kahn reaction was 4 
plus. Upper gastrointestinal studies revealed 
gastric prolapse. There was no gastric residue at 
six hours. The patient was treated with antacids 
and antispasmodics and was given antiluetic 
therapy. At his last visit to the clinic in July, 
1947, he had been symptom free for three weeks. 


Case xu. E. S., a white male, aged twenty- 
nine, came to the clinic in June, 1947, complain- 
ing of epigastric discomfort, nausea and oc- 
casional vomiting for ten years. He obtained re- 
lief from these symptoms with food and soda. 
There was no history of hematemesis or melena. 
He was a known chronic alcoholic. Two years 
ago his family physician told him that he had a 
duodenal ulcer. He was followed in the psychi- 
atric clinic in 1946 with a diagnosis of anxiety 
neurosis with paranoid trends. Except for slight 
epigastric tenderness, the physical examination 
was not remarkable. The clinical diagnosis was 
peptic ulcer. Hemoglobin was 14.5 gm. An up- 
per gastrointestinal series revealed only gastric 
prolapse; no gastric residue was seen in the 
stomach at six hours. The patient was treated 
with belladonna, cremalin and Meulengracht 
diet. He was last seen in the clinic in the latter 
part of July, 1947, and felt much improved. 


These g patients present quite similar 
clinical pictures. The commonest complaint 
was recurrent attacks of epigastric pain or 
distress, often relieved by food, milk or 
alkalies. This occurred in 8 of the 9 patients. 
Nausea, vomiting, gas and belching were 
frequent symptoms. Two patients com- 
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plained of intolerance to fried or fatty foods. 
In most cases the symptoms began at least 
one year prior to roentgen examination. 

In only 1 patient was there hematemesis 
(Case v1). However, this patient had had 
dental extractions just prior to admission 
and it was believed that the hematemesis 
probably resulted from swallowed blood. 

In no case was an abnormally low hemo- 
globin found. Hematemesis, melena and 
secondary anemia in association with 
prolapse have been reported frequently in 
the literature.*5:9:?! They were not present 
in the uncomplicated cases in our series. 

Four of the 9 patients in Group 1 were 
consumers of alcohol, and 3 of these were 
classified as "heavy drinkers.” 

Four patients had some degree of epi- 
gastric tenderness. 

The diagnosis prior to roentgen study in 
8 of the 9 patients was peptic ulcer; in the 
ninth, hydrops of the gallbladder was 
suspected. 

The similarity of the symptoms in these 
9 patients, and the absence of any other 
findings which might explain them, leads 
one to suspect that they might have been 
produced by gastric prolapse. A number 
of cases reported in the literature presented 
clinical histories not unlike those in our 
9 patients. However, the evidence is still 
inconclusive, and for the present we cannot 
be certain that gastric prolapse is a clinical 
entity. 

Treatment of the patients in Group 1 was 
medical; bland diet, antacids and anti- 
spasmodics were prescribed. In every case 
there was improvement. Several patients 
were asymptomatic within one month. 
However, follow-up has been for a relative- 
ly short period of time. There is no ap- 
parent explanation for the symptomatic 
relief from these measures. Scott also 
advocates sedation and states that freedom 
from tension, strain, fear and worry (factors 
which might produce disturbed gastric 
function) brings improvement. The liter- 
ature refers frequently to the surgical 
treatment of prolapse.?19.22,24,2»,?*5 McKenzie 
believes the indications for surgery are 
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threefold: (1) equivocal roentgen signs of 
prolapse from which a lesion necessitating 
operation (e.g. a neoplasm) cannot be 
definitely differentiated; (2) continued 
bleeding; (3) evidence of pyloric obstruc- 
tion. In none of our cases was surgery 
deemed necessary. 

Table 1 lists the coexistent conditions 
found in the 26 cases in Group 2. In several 


TABLE I 


COEXISTENT CONDITIONS FOUND WITH 
GASTRIC PROLAPSE IN 26 PATIENTS 








No. of 


Condition 
Cases 





Diverticula of colon 

Duodenal ulcer 

Cirrhosis of liver 

Heart disease 

Non-functioning gallbladder 

Gastric ulcer 

Probable gastric polyp 

Carcinoma of lung 

Carcinoma of ovary 

Carcinoma of colon 

Carcinoma of pancreas 

Foreign body in colon 

Esophageal varices 

Polyp of colon 

Antral gastritis 

Pedunculated, prolapsing gastric polyp 
(confirmed by gastroscopy) I 
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patients more than one other abnormality 
was discovered. Because the other processes 
frequently dominated the clinical picture, 
no effort has been made to evaluate what 
part prolapse might have played in pro- 
duction of symptoms or signs in these 
cases. 


ROENTGEN FINDINGS 


The roentgen findings in gastric prolapse 
are as follows: 

I. There is inconstant deformity of the 
duodenal bulb. The bulb assumes a “‘mush- 
room" appearance, with concavity of the 
base, when gastric mucosa is invaginated 
into it (Fig. 4). 

2. Mucosal folds are seen passing from 
the stomach into the duodenum (Fig. 5). 
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They are visualized as multiple negative 
linear filling defects. A single rugal fold 
may normally pass through the pylorus, 
and this must not be mistaken for prolapse. 

3. The appearance of the bulb varies as 
the gastric mucosa slides back and forth 
through the pylorus (Fig. 6 and 7). 

4. When the prolapse is temporarily 
reduced, redundant mucosa may pile up 
in the antrum assuming a circular or 
transverse direction rather than the usual 
longitudinal one (Fig. 8); or, it may assume 
a horizontal direction and appear normal 
(Fig. 9). During the reduced state there is 
no deformity of the bulb. 

g. Peristaltic waves pass through to the 
pylorus normally. 

6. There is usually no narrowing or 
elongation of the pyloric channel. 

7. The size of the folds is normal. 

8. No ulcer niche 1s demonstrable in the 
pylorus or duodenum. 

g. There is no irritability of the duodenal 
bulb. 

10. Although there is frequent reference 
to gastric retention in the literature* in 
none of our cases in Group 1 was this seen. 

The importance of prolapse lies in its 
differentiation from other more serious 
pathology. In one of our cases the roentgen 
findings were at first erroneously inter- 
preted as duodenal ulcer. On re-exami- 
nation, prolapse was recognized as the 
cause of deformity of the bulb. 


DIFFERENTIAL DIAGNOSIS 


1. Carcinoma of the antrum: There is 
a constant deformity of the antrum, and 
the rugal pattern is usually destroved. 
Peristalsis is altered or absent in the 
involved area. Rarely is the duodenal bulb 
affected. A mass may be palpable. 

2. Duodenal and pyloric ulcer: The 
ulcer niche is often demonstrable. In 
duodenal ulcer there may be irritability 
and spasm of the bulb with resultant 
constant deformity; the prepyloric folds 
are normal. In pyloric ulcer the mucosal 
folds about the involved area may be 
distorted and peristalsis may not pass 
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through them. No gastric rugae can be 
demonstrated passing through the pylorus. 
There is often a six hour gastric residue as 
a result of pyloric obstruction. 

3. Hypertrophic pyloric stenosis in 
adults:':518 This condition is characterized 
by an elongated, narrowed pyloric channel, 
often with an excentric axis. Occasionally 
a narrow crevice or rounded depression 1s 
demonstrated at the midpoint of the lower 
border of the canal, resembling a niche. 
There is concavity of the base of the bulb 
(similar to that seen in prolapse) which, 
according to Kirklin and Harris,'? is due to 
partial invagination of hypertrophied mus- 
cle into the duodenum and is an important 
diagnostic criterion of this condition. How- 
ever, the defect is constant, and rugae 
cannot be traced into the base of the bulb. 

4. Antral gastritis: The rugae in the distal 
portion of the stomach are swollen, thick- 
ened and coarse. Cole? describes their 
appearance as similar to "night crawlers." 
They may produce a constant filling defect 
in the antrum through which peristalsis 
may or may not pass.* The pyloric channel 
may be narrowed. However, the bulb is 
normal, facilitating differentiation. from 
gastric prolapse. 

s. Duodenal polyp or papilloma 29? 
This rare condition® 8 produces a con- 
stant vacuolated or multilocular smooth 
filling defect in the bulb. The pylorus 
appears normal and gastric rugae cannot 
be traced through it. 

6. Benign gastric tumors: These are 
rare,27»?3 They may be visualized as 
radiolucent filling defects surrounded by 
intact mucosa through which peristalsis 
passes normally. Rugae in the antrum 
appear normal and there is no deformity of 
the bulb. In such instances differentiation 
from prolapse is not difficult. However, 
gastric tumors may be pedunculated and 
prolapse into the bulb,? or they may slide 
through the pylorus on prolapsing gastric 
mucosa. Differentiation in such cases is 
difficult.? Rubin?? describes a case diagnosed 
preoperatively as prolapsed gastric mucosa, 
but at surgery prolapsing gastric polyposis 
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withcarcinomatous degeneration was found. 
Appleby? cites a similar case. There is 
frequently obstruction in these cases and 
six hour gastric residue is common. 

One confirmed case of prclapsing gastric 
polyp was seen in the Department of Radi- 

ology during the one vear period of this 
study. 


Case xin. L. B., a white m ue, aged eighty, 
was admitted to die surgical service with an in- 
fected abrasion of the right hand on February 
10, 1947. He had multiple vague complaints. 
Physical examination was essentially negative. 
Kahn reaction was 3 plus. Two upper gastro- 
intestinal roentgen series in March, 1947, re- 
vealed a gastric polyp measuring approximately 
2.5 cm. in diameter arising Just above the in- 
cisura of the stomach and apparently hanging 
from a pedicle. It moved freely about within the 
stomach and was seen to prolapse into the duo- 


denal bulb several times. A arge prolapse of 


gastric mucosa Into the bulb was also demon- 
strated. On gastroscopy the pclypoid lesion was 
seen projecting into the lumen of the stomach in 
the region of the antrum. It was constantly 
moving and on two occasions it swept through 
the pylorus accompanied by the redundant 
gastric mucosa. Due to the patient’s age, opera- 
tion was not advised. He was discharged on 
March 20, 1947, and has been followed in the 
clinic. At his last visit in July, 1947, he had no 
complaints referable to the gastrointestinal 
tract. 


7. Duodenitis: This should offer no 
differential problem. Kirklin” describes the 
bulb as small, irritable ard spastic, with 
coarse reticular mucosal pattern. There is 
irritability and distortion of the mucosa 
of the duodenum distal to the bulb occurs. 


SUMMARY AND CONCLUSIONS 


Prolapse of the gastric mucosa is not 
uncommon; thirty-five cases were seen in 
the Department of Radiology of the 
Cincinnati General Hospital in a twelve 
month period. The incidence was approxi- 
mately the same as that of gastric ulcer. 
It was frequently discovered coexisting 
with other intra-abdominal pathology. In 
one-fourth of our cases in which no other 
abnormality was found, symptoms sug- 
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gested peptic ulcer, and that diagnosis was 
made clinically in eight of the nine patients 
prior to gastrointestinal roentgen studies. 


That these symptoms were related to gastric 


prolapse is suspected, but this relationship 
has not been convincingly established. The 
roentgen findings in prolapse are diagnostic 
but must be differentiated from other more 
serious conditions. In our nine uncompli- 
cated cases, medical treatment brought 
rapid improvement in symptoms. 


31 Downing St. 
Columbia, South Carolina 
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ARACHNODACTYLY (MARFAN’S SYNDROME)* 
TWO CASE REPORTS WITH ETIOLOGICAL IMPLICATIONS 
By ROBERT C. MOEHLIG, M.D. 


DETROIT, MICHIGAN 


ECENTLY Tobin and his associates" 
reported clinical data and complete 
data on the necropsies of 2 adults with 
arachnodactyly both of whom died as the 
result of a dissecting aneurysm of the 
aorta. In their report they reviewed the 
literature on this syndrome, stating that 
“Although over 200 cases of arachnodac- 
tyly have been reported, descriptions of 
only twelve autopsied are found in the 
literature, of these ten are more or less 
complete descriptions." They stated that 
the role of the endocrine glands, particu- 
larly the hypophysis, remains obscure. 
It is the purpose of this paper to present 
2 cases of arachnodactyly, one with dislo- 
cated lens, tremulous iris and an enlarged 
sella turcica; the second case had a small 
sella turcica and no dislocation of the lens. 
An explanation of the findings will be 
given. 

In 12 autopsied cases of arachnodactyly 
as reported by Tobin and associates 10 
had cardiac disturbances. Four had an 
increase in the eosinophil cells of the pitui- 
tary and the 2 reported by the Tobin group 
also had this same finding, making a total 
of 6 of the 14 autopsied cases. Of this 
total 4 pituitaries were reported as normal; 
one had a cyst of the gland and 3 had no 
report on the pituitary. Thus pathological 
lesions of the pituitary are a common 
finding. 

Tobin stated that their 2 cases had a 
high arched palate the significance of which 
will be discussed later. They also stated 
that the jaw juts forward but the opposite 
is true in my 2 cases (Fig. 2 and 9). 


Case 1. The patient was a white six year old 
male of Italian parentage who was brought to 
the referring ophthalmologist, Dr. Ralph Pino, 


because of visual disturbance and failure of 


bodv development. He weighed 8 pounds and 
7 ounces at birth (3.8 kg.). He talked at ten 
months, walked at fifteen months, and teeth 
first appeared at the age of three months. It 
was noted that his hands and feet were longer 
than normal. He had received roentgen therapy 
for an enlarged thymus at the age of two years. 
It was also noted at about the age of fifteen 
months that his back was not straight. Soon 


after birth it was noted that he perspired a great 





Fic. 1. Case 1. Front view showing the physical 
characteristics of arachnodactyly. 


* From the Department of Medicine and Clinical Research, Harper Hospital. 
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deal. As he grew older the long spindly type of 
extremities developed; likewise the head as- 
sumed a dolicocephalic shape also characteristic 
of arachnodactyly. 

Past History. At the age of two and a half 
years his tonsils were removed. He gave a his- 
tory of measles, "strep throat" and “intestinal 





Fic. 2. Case 1. Lateral view. The dolichocephalic 
head, winged scapulae, subluxated ankle Joints are 
shown. 


flu." He had been seen by two orthopedic 
surgeons because of the skeletal deformities. 
He was precocious in his learning. No rheumatic 
history was present. 

Family History. The father was living, his 
height was 68 inches (172.7 cm.) and he 
weighed 150 lb. (68.0 kg.). The mother was liv- 
ing; she was short and undernourished, the 
height being 61 inches (154.9 cm.) and she 
weighed 98 lb. (44.5 kg.). There was no familial 
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history of arachnodactyly. The maternal grand- 
mother had diabetes mellitus. A paternal cousin 
had epilepsy and another paternal cousin had 
strabismus. Of importance is the fact that both 
parents had a high arched palate as did the pa- 
tient. There was no consanguinity in the par- 
ents. 

Physical Examination. The patient was a 
slender boy with a marked dolicocephalic head 
(Fig. 1 and 2). The body measurements were as 
follows (normal measurements are given for 
comparison): 











PATIENT NORMAL 
inches cm. inches cm. 

Head 20.5 (50.8) 20.5 (50.8) 

Chest 21.0 (53-34) 22.7 (55.88) 
Waist 19.5 (48.26) 20.9 (53.34) 
Span 47.0 (119. 38) 44.0 (111.76) 
Upper 24.0 (60.96) 24.0 (60.96) 
Lower 25.8 (56.0) 21.0 (53-34) 
Height 46.5 (116.96) 45.0 (114.30) 
Weight 36 Ib. (16.3 kg.) 43.9 lb. (20 kg.) 


The referring ophthalmologist, Dr. Ralph 
Pino, reported as follows: 

"From the eye standpoint this child has a 
dislocated lens that appears from a tremulous 
iris. We were not able to dilate the pupils suf- 
ficiently to make an intraocular examination 
that is satisfactory. It would appear that the 
luxation of the lens is not sufficiently marked to 
interfere too much with vision in this stage. As 
the child grows older I would anticipate there 
would be greater luxation." The external oc- 
cipital protuberance and the supraorbital ridges 
were prominent. The eyes were prominent. The 
pupils were small. The ears were prominent and 
the lower lobes flared outward. The teeth were 
in only fair condition, several showed caries. 
Malocclusion with recession of the lower jaw 
was present. There was a high arched palate. 
The thyroid gland was palpable. The chest was 
deformed and the scapulae were of the winged 
type due to the poor musculature development. 
The spine showed scoliosis in the thoracic re- 
gion. The heart was ptotic and there was a loud 
systolic murmur heard all over the precordium; 
this had its loudest intensity at the base of the 
heart. The pulmonic second sound was accen- 
tuated. The blood pressure was systolic 112, 
diastolic 66. The pulse rate was 74 and regular. 
The liver was not palpable. The genitalia were 
fairly well developed and both testicles were in 
the scrotum. The joints of the elbows, knees and 
ankles were enlarged. There was hyperextensi- 
bility of the elbows and knees. The extremities 
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were long and spindly in character. There was 
subluxation of the ankle joints. The fingers and 
toes were abnormally long. The musculature 
was poorly developed and hypotonic. There was 
a generalized absence of subcutaneous fat. The 
capillaries of the extremities were dilated and 
this gave them a bluish tinge. Some hirsutism of 
the arms and legs was present. 

The urinalysis was normal. The hemoglobin 
was 80 per cent (12.5 gm.). There were 3,200,- 
ooo erythrocytes, 7,200 leukocytes with a nor- 
mal differential count. 

Roentgenograms were reported as follows: 

Skull: The tables of the skull are relatively 
thin with a minimal amount of diploic struc- 
ture. The anteroposterior diameter of the skull 


w 





Fic. 4. Case 1. Roentgenogram of 
spine showing scoliosis. 


Pelvis: No definite abnormality of the pelvis 
except for a minimal lack of mineral salt con- 





Fic. 3. Case 1. Roentgenogram of skull showing en- 
larged sella turcica. 


is slightly greater than the average and the 
transverse diameter of the skull somewhat re- 
duced as compared with the average. This gives 
a configuration somewhat suggestive of the 
dolicocephalic type of skull. The pituitary 
fossa is unusually deep. The convolutional 
markings on the inner table are slightly prom- 
inent. There is no unusual intracranial calcifica- 
tion and the mastoid and paranasal sinus de- 
velopment is relatively normal (Fig. 3). 

Spine: Examination of the spine in both an- 
teroposterior and lateral projections demon- 
strates a mild degree of scoliosis with the con- 
vexity of the curve to the right in the dorsal 
level. All of the bone structure is lacking slightly 
in mineral salt content. There is a spina bifida of 
the first and second segments of the sacrum Fic. 5. Case r. Roentgenogram of pelvis. The exosto- 
(Fig. 4). sis or osteochondroma is seen in the right femur. 
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Fic. 6. Case 1. Roentgenogram of the right hand. 
There is demineralization of all the bones with 
elongation of the metacarpal bones and the 
phalanges of the digits. 


tent of the bone structure. There is a suggestive 
osteochondroma on the inferior aspect of the 
lesser trochanter of the right femur (Fig. 5). 

Hand: Film of the hand in the dorsopalmar 
projection demonstrates normal ossification of 
the bone structure, though all the bones are 
lacking in calcium content, and there is some 
elongation of the metacarpal bones and the 
phalanges of the digits. The entire configuration 
is that of arachnodactyly (Fig. 6). 

Conclusions: All of the bone changes in skull, 
spine, pelvis and hand are rather characteristic 
of those seen in the so-called Marfan's syn- 
drome, in which there is an associated arach- 
nodactyly. 

The keto-steroid output was 2.9 mg. in twen- 
ty-four hours which was high since a normal for 
this age is I mg. 

The follicle stimulating hormone excretion 
for a twenty-four hour period was less than 7 
mouse units which is normal for this age. 
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These studies were made, however, after the 
patient had been on methyl testosterone for ap- 
proximately two months but none had been 
given a month previous to the keto-steroid and 
gonadotropin studies. (Contrast this with sec- 
ond case.) He was placed on 20 mg. of methyl 
testosterone on September 26 and by October 
20 he had gained 31 lb. On November 1 he de- 
veloped an acute cold and due to the fever and 
anorexia he lost 13 lb. However, by December 
6, he weighed 40 lb. (18.1 kg.). 





Fic. 7. Case 11. Front view. The long arms are well 
shown, as is the asymmetry of neck, asthenic 
habitus, 
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Of importance are the changes noted in the 
span and height on this form of therapy: the 
span increased from 47 inches (119.3 cm.) on 
September 26, 1947 to 49 inches (124.46 cm.) 
on December 6, 1947, a gain of 2 inches (5 cm.). 
The height during this period of approximately 
two months increased from 46.5 inches (117 
cm.) to 47.25 inches (119.8 cm.), a gain of 3 inch 
(1.8 cm.). 





Fic, 8. Case 11. Posterior view showing winged scapu- 
lae, spindly arms and legs. 
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Fic. 9. Case 11. Lateral view showing the general 
body build, and in an exaggerated degree the long 
spindly arms and legs. The recession of the lower 
jaw is well shown. 


Case 11. The patient was a fourteen year old 
colored boy. The history was not reliable since 
contact was through an "uncle." He had always 
been too thin and was always weak. He had pre- 
viously been examined at Receiving Hospital 
and it was through the courtesy of the hospital 
staff and Mr. Arthur E. Parks,* a junior medi- 
cal student, that this case is reported. Mr. Parks 
did the keto-steroid and gonadotropin studies 
on both cases. The “uncle” stated that the pa- 
tient never looked "natural." Dizziness was 
complained of by the patient. 

The physical examination showed a boy of 


* From the Endocrine Laboratory of the Department of Re- 
search, Harper Hospital. 





Fic. 10. Case rr. The high arched palate which is 
characteristic of cases of arachnodactyly. 


asthenic build, undernourished, with the ap- 
pearance of arachnodactyly (Fig. 7, 8 and 9). 
The skull was of the dolicocephalic type, the 
supraorbital ridges were prominent. There was 
no dislocation of the lens. The pupils were small 
but reacted normally. The auricles of the ears 
were large and protruding. The teeth were in 
fair condition with malocclusion and a recession 
of the lower jaw. The palate was of the high 
arched Gothic type (Fig. 10). The thyroid gland 
was small. The chest was deformed due to scoli- 
osis. The scapulae were of the winged type. The 
scoliosis produced a marked asymmetry of the 
neck, chest and lumbar muscles. The heart was 
ptotic and a loud systolic murmur was heard all 
over the precordium with the loudest intensity 
over the aortic area. It was believed that a con- 
genital cardiac anomaly was present but the 
type was not further determined. The pulse 
rate was 84, and the blood pressure was systolic 
106 mm., diastolic 80 mm. The limbs, hands and 
feet were long and slender showing the charac- 
teristic spider-like extremities. The skeletal 
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muscular system was poorly developed and hy- 
perextensibility of the joints was present asso- 
ciated with apparently poor development of the 
ligamentous tissues. There was subluxation of 
the ankle joints. Absence of the subcutaneous 
fat was everywhere apparent. The genitalia 
were well developed. The arms were long, reach- 
ing almost to the knees. The measurements 
were as follows: 











PATIENT NORMAL 

inches cm. inches cm. 
Head 11.235 (54) 21.6 (55) 
Chest 26.5 (65) 29.1 (84) 
Waist 23. (58.42) 25.4 (64) 
Span 66.25 (168) 62.1 (158) 
Upper 345.95 (82) 29.9 (76) 
Lower 31.45 (79) 30.8 (78) 
Height 63.5 (161) lyingdown — 60.7 (154) 
Weight 61.75 (28 kg.) 92.9 lb. (42 kg.) 


The height was 61.25 inches (155 cm.) when 
standing due to the scoliosis which therefore re- 
duced the height (Fig. 8). The roentgenograms 
were reported as follows: 

Lateral Skull: The tables of the calvaria are 
of average thickness and there 1s no evidence of 
increased intracranial pressure and there 1s no 
unusual intracranial calcification. No demon- 
strable abnormality of bony development in the 
facial area. The sella turcica is shallow (Fig. 11). 

Single Chest: No roentgen evidence of cardio- 
vascular or pulmonary disease. There is noted, 
however, a moderate degree of scoliosis with the 





Fic. 11. Case 11. Lateral roentgenogram 


of the skull. 
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convexity in the lower dorsal level toward the 
right side (Fig. 12). 

Both Hands: The bones of the digits and also 
the metacarpal bones are unusually long and 
the entire picture is suggestive of arachnodac- 
tylia (Fig. 13). The roentgenograms of the spine 
were reported as follows: 

Lateral Spine: Segments of the spine, as seen 
in the lateral projection, are straight, there be- 
ing loss of the normal lordotic curve in the lum- 
bar level and a mild kyphosis is present in the 
dorsal level. 

The laboratory studies made at Receiving 
Hospital were reported as follows: 

Urinalysis: negative. 

Glucose tolerance test: 

Fasting 46 mg. 
I hour 111 mg. 
2 hours 79 mg. 
3 hours clotted. 
4 hours 57 mg. 
5 hours 32 mg. 
6 hours 41 mg. 


All urines negative for sugar. 

Kepler water test: night specimen 26 cc. 
Largest day specimen 70 cc. 

Blood urea: 34 mg. 
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Fic. 12. Case rr. Chest roentgenogram showing scoli- 
osis of spine. The heart size was considered nor- 
mal. 





Fic. 13. Case 11. Roentgenograms of hands showing unusual length of: 
digits and metacarpal bones. 


804 


Blood creatinine: 0.9 mg. 

Kline reaction negative. 

Kahn reaction negative. 

Blood count: Red cells 4.7 million. Leuko- 
cytes 9,050, with a differential count of 61 per 
cent polymorphonuclears, 33 per cent lympho- 
cytes, 4 per cent monocytes, 2 per cent eosino- 
phils; hemoglobin 14 grams. 

The visual fields were normal. No lens abnor- 
mality. 

The follicle-stimulating hormone excretion 
was reported as 26 mouse units in twenty-four 
hours. The 17-keto-steroids were reported as 
4.1 mg. per twenty-four hours. These values are 
normal for a fourteen year old boy. 


COMMENT 


In arachnodactyly the congenital defects 
are evident and certain data to be pre- 
sented indicate that we are dealing with a 
primary pituitary defect which results in 
the target tissues, particularly the meso- 
derm, being defectively developed. Weve™ 
called attention to the defect in the de- 
velopment of the mesoderm. Objection to 
this opinion is based on the fact that some 
of the typical ocular findings are in the 
ectodermal structures such as the lens and 
muscle of the iris. However, as we know, 
the supportive tissues in general and 
specifically in the eye, the vascular system, 
are mesodermal in origin and the lens and 
iris muscle depend for their support on this 
layer. Weve concluded that the syndrome 
is a congenital inherited entity which pro- 
duces a mesodermal dystrophy. Concerning 
its etiology he said that all we know 1s that 
it is mostly an inherited condition. He 
was of the opinion that the eye weakness 
could be explained by primary mesodermal 
disturbances. The whole mesodermal layer 
partakes of the underdevelopment as shown 
by the aforementioned eye changes, the 
small slender bony structures with kypho- 
scoliosis, lax ligaments, small muscles, 
secondary anemia (mesodermal blood) 
small kidneys, small genitalia, lack of sub- 
cutaneous fat, poorly developed vascular 
system and dissecting aneurysms. Of im- 
portance is the underdevelopment and de- 
fect of the cardiovascular system which 
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may be due to a primary pituitary dis- 
turbance.* 

The high arched palate present in the 2 
cases reported by Tobin and his associates 
as well as the high arched palate in the 2 
cases herein reported and in both parents 
of the first case place this finding in a 
highly important etiological position. 

This clinical finding of a high arched 
palate in each of 21 cases of retinitis pig- 
mentosa was reported by Pino and me? and 
was subsequently verified by Givner and 
Bruger.! Gadbaw and I? gave further data 
concerning the significance of this finding. 
It was thought that the high arched palate 
indicated a pituitary disturbance and was 
related to the development of the pituitary 
and may be the result of abnormal em- 
bryological development of this gland. 
Most cases of arachnodactyly have a dolico- 
cephalic head associated with a high arched 
palate. Mortimer? studied 494 cases of 
cranial dysplasia in human beings and con- 
cluded that 60 per cent of the patients who 
showed evidence of disturbance in cranial 
form and structure, presumably during the 
growth period, suffered subsequently at 
some time or another from a dyspituitarism 
that was recognized physiologically. As 1s 
known the pituitary develops from the 
roof of the mouth and there seems to be no 
question that the high arched palate and 
embryological development and function 
of the pituitary are etiologically related. 
Stockard and Johnson?? in their studies on 
dogs with crossbreeding of various species 
found that: “The one character common 
to all breeds and hvbrids in which struc- 
tural misfits occur is an abnormality of the 
pituitary gland. Such an array of growth 
disharmonies in association with pituitary 
abnormality makes it seem highly probable 
that the pituitary secretions are largely 
concerned with the normal regulation and 
adjustment of growth among the organ 
systems and bodily parts. It should be 
remembered that many of these dishar- 
monious arrangements are strictly inherited 


* Work is now in progress in association with Dr. Louis Jaffe 
on the pituitary-vascular relationship. 
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in very definite fashion. This fact may 
mean that the related peculiarity of the 
pituitary is the primarily inherited char- 
acter, while the structural derangements 
are secondary results due to the failure in 
harmonious growth regulation by the ge- 
netically modified pituitary gland." This 
would indicate that the pituitary gland is 
the primary factor in the development of 
the high arched palate. Most authors agree 
that the pituitary 1s the endocrine gland 
most frequently involved in arachnodac- 
tyly. 

Tobin and his associates stated that the 
possible role of the endocrine glands i 
Marfan's syndrome has been debated re- 
peatedly. There is no anatomic evidence, 
according to these authors, to implicate 
any of them but the pituitary. These 
changes are in the nature of an eosinophil 
hyperplasia. A deep sella was seen in the 
first case, and a hypopituitary type of 
glucose plein curve was seen in the 
second case. The curve was like that seen 
in hypophysectomized animals and in 
pituitary cachexia of humans. 

The evidence points in the direction of a 
pituitary involvement. What is of interest 
is the finding of an eosinophil hyperplasia 
in several of the autopsied cases of arach- 
nodactyly. This finding 1s usually associa- 
ated with overgrowth of tissues, such as in 
acromegaly and gigantism. Despite the 
eosinophil hyperplasia the clinical picture 
is unmistakably that of pituitary under- 
activity. Support for the opinion that 
eosinophil hyperplasia may be associated 
with pituitary hypofunction is found in 
mongolism. Benda's work? on mongolism 
helps to understand the eosinophil hyper- 
plasia. His conclusions on this phase of 
mongolism are as follows: 


A study of the pituitary in mongolism reveals 
pathology which indicates that this condition is 
associated with abnormal pituitary function. In 
contrast to cretinism in which the pituitary 
tends to be enlarged the pituitary in mongolism 
is hypoplastic. Abnormally low secretory activ- 
ity is indicated by (1) inability to produce se- 
cretory cells and granules and (2) by abnormal 
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granule storage (stagnation) and disappearance 
of signs of secretory activity. In the first group, 
there is evidence of hypopituitarism with ab- 
sence of these granule types which we have 
seen to be connected with all secretory activity. 
The gland fails to produce and store potent 
agents. In the second group the secretory ele- 
ments are filled with one type of granule (alpha 
granules) while the beta cells regress to castra- 
tion cells or delta cells (large chromophobes). 
The secretory chief cells (gamma cells) are un- 
derdeveloped. Mongolism is the congenital type 
of hypopituitarism. 


That the clinical picture is one of hypo- 
pituitarism is evident and that the pitui- 
tary cells can respond is shown by the 
growth induced by testosterone as repre- 
sented in the first case. 

In epilepsy, migraine, and retinitis pig- 
mentosa a high arched palate is common 
and, as noted, also in arachnodactyly. And 
like the latter disease the aforementioned 
diseases are associated with congenital 
defects such as hammer toes, spina bifida 
occulta, spinal deformities, cervical ribs 
and others. 

Ulrich” studied 500 cases of migraine, 
and recorded the occurrence of a general 
disharmony in bodily development: pre- 
mature graying of the hair, abnormal 
growth and distribution of hair, confluent 
eyebrows, convergent or divergent stra- 
bismus, asymmetric distribution of the 
pigment in the iris, myelinated nerve 
fibers in the retina, color blindness, irregu- 
lar and abnormal development of the fore- 
head, supernumerary nipples, small or un- 
descended testicles, microcephaly with 
normal intelligence, cervical ribs and in- 
equality of the breasts. 

The fact that migraine, epilepsy, reti- 
nitis pigmentosa and arachnodactyly have 
a common denominator in the form of a 
high arched palate and malformations in 
bodily development indicates that there 
may be a common etiological factor. The 
embryological development of the hard 
palate, the pituitary gland, the hypothal- 
amus and the optic system, also points to a 
common etiological factor in the produc- 
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tion of these diseases; at least speculation 
has been centered in these areas in a search 
for their etiology. 

Duoparental inheritance factors in the 
case likewise point in the direction of the 
pituitary-hypothalamic area as the etio- 
logical factor. The fact that there were high 
arched palates in the patient and the par- 
ents, as well as shortness of stature in the 
asthenic type mother, diabetes mellitus in 
the maternal grandmother, epilepsy in a 
paternal cousin adds some force to the 
opinion that the pituitary was a prime 
factor in the production of arachnodactyly. 
It has been shown that the pituitary has a 
selective action on the mesodermal layer of 
the body. The accumulated data indicate 
that a defective pituitary will result in 
symptoms mainly found in the mesoderm. 
This would indicate that in arachnodactyly 
there is a congenital inherited pituitary- 
mesodermal defect. 

'The second case was in a Negro and this 
race has a peculiarity of the mesoderm. 
Several years ago I? showed that the meso- 
derm of the Negro was unique in many 
respects when compared with that of the 
white race. The Negro race's relative im- 
munity to ectodermal, epithelial and nerv- 
ous system disturbance was also empha- 
sized. 

A few examples of the unique character 
of the Negro's mesoderm are as follows: 

It is a generally accepted fact that the 
Negro has a tendency to connective tissue 
overgrowth which predisposes him to 
keloids, fibroids, strictures, neurofibroma- 
tosis, and other connective tissue dis- 
turbances. The mesodermal hemopoietic 
system has a singular character in that 
sickle cell anemia is practically limited to 
this race. Furthermore pernicious anemia, 
thromobocytic purpura, and leukemia, are 
not common in the pure Negro. 

The mesodermal blood vessels are at- 
tacked with undue frequency resulting in 
aneurysms (syphilitic and non-syphilitic), 
arteriosclerosis, and vascular disease in 
general. The lymphatic, osseous, and carti- 
laginous systems also show a predisposi- 
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tion to disease in the Negro. That the Negro 
also suffers not infrequently from arachno- 
dactyly is shown by the report of cases by 
Futcher and Southworth;? Rambar and 
Denenholz,’ and Baer, Taussig and Oppen- 
heimer.! 

'The osseous system has certain similar- 
ities to eunuchoidism in which the ex- 
tremities are long and slender and the epiph- 
yses remain open for an abnormally long 
period. In the first case the span was 3 
inches (7.5 cm.) greater than normal and 
the height 14 inches (3.75 cm.). Within a 
period of approximately two months on a 
daily dose of methyl testosterone the height 
increased 3 inch (1.8 cm.) and the span in- 
creased 2 inches (5. cm.). 

In the second case the span was also ap- 
proximately 4 inches (10 cm.) greater than 
normal and the height 3 inches (7.5 cm.) 
more than normal. Tobin's first case had 
grown 24 inches (61 cm.) in seven years, 
reaching a height at twenty years of 79 
inches (200 cm.). 

In the first case the mother was 61 inches 
(155 cm.) in height and weight 98 Ib. (44.5 
kg.), indicating an asthenic mesodermally 
weak individual. The maternal grand- 
mother had diabetes mellitus, a disease in 
which the pituitary also plays a role. A 
paternal cousin had epilepsy. 


SUMMARY 


Two cases of arachnodactyly are re- 
ported. The first case was a six year old boy 
with subluxation of the lens and tremulous- 
ness of the iris (iridonesis). A congenital 
cardiac defect was assumed to be present. 
A large sella turcica was present. A re- 
sponse in height and weight to methyl 
testosterone took place within a period of 
two months. An increase in the output of 
17-keto-steroids followed this therapy. The 
follicle-stimulating hormone output in both 
cases was normal. 

'The second case was in a fourteen year 
old Negro boy with no dislocation of the 
lens, a possible congenital cardiac defect, a 
marked increase in glucose tolerance; the 
curve was actually hypoglycemic like that 
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seen in pituitary cachexia or severe hypo- 
pituitarism. 

A high arched palate was present in both 
cases and in the parents of the first case. 
This finding seems to be characteristic of 
arachnodactyly, and its significance in this 
disease as well as in migraine, epilepsy 
and retinitis pigmentosa associated with 
disharmonious bodily development was 
discussed. It was assumed to be related to 
the development of the pituitary, the an- 
terior lobe of which originates embryolog- 
ically from the roof of the mouth. This 
gland is probably an etiological factor in 
the production of arachnodactyly. The eti- 
ology may rest in a primary inherited pitu- 
itary disturbance and a secondary meso- 
dermal tissue defect. The opinion that 
arachnodactyly is an inherited mesodermal 
defect is supported. 


964 Fisher Bldg. 
Detroit, Mich. 
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I5 THE past the most common method 
for the appraisal of bone density and 
mineralization from roentgenograms has 
been by the subjective impressions of 
the roentgenologist or the research worker. 
An attempt was made by the senior au- 
thor in 1927, and by Stein? and by Sanders? 
in 1937 to reduce skeletal mineral density 
evaluations to a somewhat objective basis 
through the use of a stationary beam of 
light passing through a certain area of a 
bone roentgenogram, also stationary, onto 
a photronic cell. The use of a static tech- 
nique of this character, however, is at- 
tended by large variations, because the 
same anatomical position in the skeletal 
roentgenogram of the bone of different ani- 
mals or human subjects, or of the same sub- 
ject at different times cannot be located ac- 
curately by a stationary beam of light shin- 
ing through a non-moving film. 

In 1929 the senior author adapted a pho- 
tographic tracing densitometer, built in the 
Department of Physics at The Pennsyl- 
vania State College for scanning spectrum 
photographs, to the problem of obtaining 
tracings of skeleta! roentgenograms. At 
first, roentgenograms of the rat femur were 
traced, and later various bones of human 
subjects were evaluated by means of this 
instrument. Although a poor degree of re- 
producibility was obtained with this origi- 
nal instrument, particularly with any but 
large bones— because it lacked the refine- 
ments needed for precise results—its use 
demonstrated that the principle of making 
tracings from one landmark to another by 
means of a stationary beam of light and a 
moving film eliminated the basic difficulty 
with the static technique; namely, that of 
failing to locate the same area of the same 


* Deceased October 20, 1945. 


PENNSYLVANIA 


bone roentgenogram twice in succession, or 
a comparable area in films of two or more 
bones. 

In 1936, means became available to the 
senior author to procure a Type B Moll Re- 
cording Microphotometer from Holland; 
the instrument was designed for making 
tracings of spectral lines on photographic 
plates. A thermocouple served as the light- 
sensitive part of the apparatus, and this 
showed very slow response to changes of 
density as the film traveled through the 
beam of light. Other features of the instru- 
ment rendered it unfit in its original condi- 
tion for the purpose of tracing roentgeno- 
grams of human beings and experimental 
animals. Through the technical assistance 
of Ernest Axman and of Warren Mack, the 
instrument was modified by the substitu- 
tion of a photronic cell, and in many other 
respects. After two and one-half years ot 
successful use of this device with roent- 
genograms of human subjects, Mack, 
O'Brien, Smith and Bauman! described the 
method as then developed. 

From 1942 to 1949 the microphotometer 
and the general method of its use have un- 
dergone numerous further refinements, 
which have increased the precision and wid- 
ened the range of bones which could be 
evaluated quantitatively; the method now 
is applicable to anything from the mouse 
femur to the skull of man, within a very 
small limit of error. 

The accuracy of the microphotometric 
scanning procedure for evaluating the 
mineral density of animal and human bones 
depends upon the validity of two assump- 
tions: 


(a) that the photographic density of the 
image on a roentgenogram is related 
in a known manner to the density of 
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the mineral of the bone upon which the 
roentgenogram is based; and 

that, through the use of a step wedge or 
ladder made of a substance of homo- 
geneous density and generally similar 
in chemical composition to bone, 
placed on the film at the time when the 
exposure is made, corrections can be 
applied for unavoidable variations in 
exposure and development technique, 
within satisfactory limits. 


(b) 


Quantitative measurements have been 
made on several thousand roentgenograms 
derived from living and cadaver bones of 
human and animal origin. In the Pennsyl- 
vania State College mass studies in human 
nutrition, conducted in the Ellen H. 
Richards Institute since 1935, the os calcis, 
the anteroposterior aspect of the foot, the 
hand, the elbow, and the knee are roent- 
genographed routinely. In certain longi- 
tudinal studies under the same auspices, 
the hip, the femur, the patella, the shoul- 
der, and the skull are added to the routine 
series. From an evaluation of the foregoing, 
these conclusions may be drawn: 


(a) The measurement of density of bone 
mineral by specially prepared roent- 
genograms can be accomplished with 
an error of only a few per cent. The 
method has a sound theoretical 
basis. 

Living bones act somewhat as reser- 
voirs of calcium salts and take on or 
give up calcium compounds in ac- 
cordance with the nutritional status 
of the individual, and other factors. 
(c) Certain parts of certain bones react 
very quickly (within a few days) to 
changes in nutritional status, while 
other bone regions make relatively 
slow changes. 

Measurement of bone density in 
this way appears to have consider- 
able promise as a clinical tool for 
determining the calcium nutritional 
status of an individual relative to 
the norm, and for detecting changes 
in calcium nutritional status caused 


(b) 


(d) 
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by pregnancy, illness, change in diet, 
or other causes. 

(e) "The technique appears to offer sig- 
nificant advantages in medical re- 
search experimentation with mice, 
rats, and other animals, where it now 
is necessary to evaluate changes in 
skeletal status with time by killing 
part of the group periodically in 
order to make a chemical analvsis 
of the bones. The present technique 
is suitable for bones even as small as 
those of mice, and would greatly 
reduce the number of test animals 
required in this type of work. 


Preliminary to a discussion of the experi- 
mental technique, an outline of the perti- 
nent theoretical considerations will be pre- 
sented. 


THEORETICAL CONSIDERATIONS 


Roentgen-Ray Absorption. As is well 
known, roentgen radiation is absorbed in 
accordance with the relationships. 


(1) L=I1ye°™, 


where o is the intensity of the beam of 
radiation striking the object, Z is the in- 
tensity of the beam at some point located 
at a distance, x, inside the object, e is 
2.718 ..., the base of the system of nat- 
ural logarithms, and & is a quantity com- 
monly referred to as the roentgen-ray ab- 
sorption coefficient (linear). 

The differential equation from which 
equation (1) is derived is: 

dl 

(2) Tia Hy 
where it can be seen that u also equals the 
fractional part of the intensity absorbed 
while the beam traverses a small distance, 
dx. Since the absorption results from the 
presence of atoms of an absorbing element 
in the path of the beam, the number of 
atoms encountered by the beam in a dis- 
tance, dx, will be denoted by dn. Then, 
equations (1) and (2) can be written in 
another familiar form, in terms of z, the 
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number of atoms penetrated and ua, the 
atomic roentgen-ray absorption coefficient, 
as follows: 


(1a) I= I7 
E al 
2: — = — ha 

: Idn á 


Ha is equal to the fractional part ot the 
energy absorbed on the average by one 
atom. In addition, a mass roentgen-ray ab- 
sorption coefficient, associated with the 
absorption per unit mass of a particular 
substance, frequently is used. For the fol- 
lowing discussion, it is most convenient to 
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term in the absorption coefficient according 
to the classical definition does not repre- 
sent absorption in the strictest sense of the 
word, but refers merely to a redirection or 
scattering of the radiation without impor- 
tant changes in the wavelength or energy. 
The second term represents true absorp- 
tion of energy by the atoms involved. 
The reason for including scattering in the 
classical definition of absorption can be 
seen from a consideration of the experi- 
mental apparatus used to measure the ab- 
sorption coefficient. As indicated in Figure 
I, a very sharp, pencil-like beam consisting 
essentially of monochromatic radiation is 


Filter Specimen (Scattered Radiation 
ee 1 i pa -absorbed in Detector 
: | Slits 
X-ray! |n Z l i 
Tube | "lm m t= -« ems aaah | | 
| | Tel Toetector 
I I 
| I 
| i — (Detector Slits 
Eo ir 
| 
| Collimating 
| Slits 


Fic. 1. Apparatus for measuring roentgen-ray absorption coefficient. 


work with the atomic absorption coeffi- 
cient, Ma. 

The Role of Scattering. Roentgen-ray ab- 
sorption coefficients for most elements and 
wavelengths have been determined experi- 
mentally and are published in reference 
books. Several empirical formulas have 
been developed to express the absorption 
coefficient, in terms of the atomic number 
(Z) of the absorbing element, and the 
wavelength (A) of the radiation. These ex- 
pressions are of the form: 


(3) La AZ+ BZAN. 


The first term is the "scattering" term 
and the second term is known as the 
"fluorescent" or "true" absorption term. 
As the word "scattering" suggests, the first 


produced by the use of a filter and narrow 
slits; this is allowed to strike the specimen 
of which the absorption coefficient 1s to be 
determined. On the opposite side of the 
specimen there is placed a second series of 
slits, arranged colinearly with the first set 
of slits, together with a radiation detector. 
The ratio of J to J) is determined by com- 
paring the detector readings with the speci- 
men in place, and again not in place. The 
absorption coefficient then is computed 
from equation (1) or (1a). Only a very 
small amount of the total scattered radia- 
tion reaches the detector because of the 
slit system. This experimental procedure 
for measuring the absorption coefficient 
leads to the accepted value wherein the 
radiation scattered by the specimen and 
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absorbed by the slits is considered to have 
been absorbed by the specimen. The pro- 
cedure is most expedient because of the 
difficulty of collecting at a detector all or 
any known fraction of the scattered radia- 
tion. 

When a roentgenogram of an object, 
such as a bone, is made, the radiation 
scattered from the various parts of the 
object is not absorbed by narrow slits, and 
a substantial part thereof falls onto the 
bone image, thus increasing its photo- 
graphic density. The energy scattered from 
any particular portion of the bone is radi- 
ated in all directions, and the effect of the 
scattering is a general fogging or relatively 
uniform blackening of the film. The in- 
tensity of the roentgen radiation striking 
the film at any point on the bone image 
thus 1s greater than that which would be 
given by equation (1); and conversely, the 
thickness of the object, as calculated from 
measured values of ///, and tabulated 
values of the absorption coefficient would 
be smaller than the actual thickness. 

The scattering difficulty can be reduced 
in theory, and to a considerable extent in 
practice, by using radiation of a relatively 
long wavelength, or lower kilovoltage, so 
that the second term of equation (3), which 
Is proportional to the third power of the 
wavelength, is very large in comparison 
with the scattering term, which is inde- 
pendent of the wavelength. A practical 
limitation arises from the higher radiation 
intensities and exposure time required for 
object penetration with low kilovoltage 
radiation. The scattering consideration 
may be of less importance where the ab- 
sorbing specimen is composed of a chemical 
element having a high atomic number; but 
for such a specimen the practical necessity 
for using shorter roentgen-ray wavelengths 
to secure sufficient penetration may offset 
the discrimination against scattering af- 
forded by the higher atomic number. As 
will be shown later, the technique under 
discussion includes an approximate cor- 
rection for the effect of scattered radiation. 

Comparison of Possible Techniques. At 
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first glance, it might appear that measure- 
ment of roentgen-ray absorbing power for 
the purpose of determining the mineral 
density of living bones is not feasible. 
Bones are not uniform in density and have 
an irregular three-dimensional shape, with 
the result that measurements of mineral 
density on particular sample points of the 
bone cannot be reproducible or reliable as 
stated earlier. Instead, the present techni- 
que involves a measurement of the mineral 
density averaged over an entire bone cross- 
sectional area for which a microphoto- 
metric tracing of the roentgenogram is 
made. The averaging procedure which 
takes place automatically when a trace is 
made between defined landmarks on the 
bone image by a stationary beam of light 
through a moving film disposes of the re- 
producibility difficulty inherent in the 
stationary beam-—stationary film tech- 
nique. In the latter, the relative positioning 
of the roentgen tube, the bone, and film, 
together with the location of the light spot 
on the bone image cannot be controlled 
with sufficient accuracy to insure that the 
mineral density at specified penetration 
positions in different bones or in the same 
bone at different times can be compared 
with any reasonable significnce. 

In order to determine the mineral density 
from the number of atoms which the roent- 
gen-ray beam has penetrated, it is necessary 
to measure //J for substitution into equa- 
tion (1a). There are three general types of 
apparatus available for the detection and 
measurement of roentgen radiation. These 
are the ionization chamber, the fluorescent 
screen, and the photographic plate or film. 
Although the ionization chamber is con- 
ceded to be the most suitable device for the 
quantitative measurement of roentgen-ray 
intensity, 1t presents considerable experi- 
mental difficulties if one desires to obtain 
the average absorption of a considerable 
portion of bone; in the latter case, the bone 
to be measured would have to be placed 
successively in a large number of different 
and accurately controlled positions relative 
to the roentgen-ray beam going from the 
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tube into the ionization chamber, and it 
would be necessary to record the ionization 
chamber current for each of these positions. 
In addition to the difficulty of acquiring 
such data with living human or animal 
subjects, this method does not provide as 
complete and detailed a permanent record 
as would be desired. 

The second device, the fluorescent 
screen, does little more than make an in- 
stantaneous conversion of the roentgen-ray 
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Fic. 2. A typical Hurter and Driffield (H and D) 
characteristic for photographic film. 


image into a corresponding image of visible 
light, This visible image, if produced in a 
darkened room, could be scanned with a 
photoelectric device, and essentially the 
same data could be derived therefrom as 
with the ionization chamber method. An- 
other variation would consist of photo- 
graphing the fluorescent screen and evalu- 
ating the photograph at leisure. Use of the 
fluorescent screen in this way offers the 
possibility of simultaneous visual observa- 
tion and permanent photographic record- 
ing of the data, although detail in bone 
density might be sacrificed to a certain ex- 
tent by this technique. 

The third detecting device, roentgen 
film, is known to possess certain character- 
istics not suited to a quantitative measure- 
ment of stimuli, without the application of 
special techniques. The roentgenographic 
technique is well understood and widely 
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used in the medical profession, however, 
and offers the additional advantage of pro- 
viding a detailed and permanent record of 
the bone. The direct roentgenogram re- 
sembles the photograph which might be 
taken of the roentgen-ray energized fluor- 
escent screen. All of the experimental work 
in connection with the present technique 
has been carried out by direct roentgen-ray 
exposure of the bone image on standard 
non-screen roentgen film, and the following 
discussion will relate primarily to this par- 
ticular method, although in many in- 
stances the analysis will be directly appli- 
cable to the other possible methods men- 
tioned above. 

Analysis of a Technique Using Roentgen 
Film. A technique in which the blackening 
of a photographic plate or film is to be used 
as a quantitative measure of exposure re- 
quires the establishment of some procedure 
for determining the sensitometric curve of 
the plate or film, also known as the Hurter 
and Driffield Characteristic. This relation- 
ship varies so greatly with development 
and exposure conditions and with the par- 
ticular emulsion that it has been found 
necessary to make a separate determina- 
tion of the sensitometric curve for each 
film used to measure exposure values quan- 
titatively. The curve of photographic den- 
sity or blackening versus exposure is of the 
general shape of the Hurter and Drifheld 
(H and D) curve shown in Figure 2; the 
nearly horizontal position of the curve oc- 
curring at low density levels corresponds 
to the situation in which the density ap- 
proximates that of the unexposed film base, 
and the exposure is not sufficiently great to 
exercise appreciable effect upon the emul- 
sion. The nearly horizontal portion of the 
curve occurring at a high density value 1s 
associated with exposures sufficiently long 
to expose the emulsion so completely that 
further increases in exposure cause little 
increase in density. 

It is important, in using film to measure 
intensity or exposure, to keep the exposures 
on the comparatively straight central por- 
tion of the Hurter and Driffield curve, in 
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order that a small variation in exposure 
will show up as a measurable change in 
photographic density. If the range of ex- 
posure is very small, it often is sufficient to 
consider the curve to be a straight line. In 
the latter case, determination of the slope 
of the curve at the midpoint of the exposure 
range may suffice for measurement of ex- 
posure ratios. Most roentgenograms of 
bones, however, involve a wide range of 
exposure. Hence, it becomes necessary to 
construct a major portion of the sensito- 
metric curve in order to make measure- 
ments of exposures. As will become appar- 
ent, the operation of correcting for the sen- 
sitometric curve can be combined with 
several other correction operations with an 
economy of labor and complexity. 

Equation (1a) can be written also in the 
form: 


(4) F (2) 
! n = —ln(—], 
* Ma I 


where z represents, as before, the number 
of atoms in the path of the beam. If the 
continuous spectrum roentgen radiation 
generated by standard medical equipment 
is employed, Jo and J will involve radiation 
of many different wavelengths, A, for each 
of which a different ua value, as given ap- 
proximately by equation (3), will apply. In 
fact, as the continuous or white radiation 
penetrates an object, its spectrum shape 
changes considerably because the softer or 
longer wavelength roentgen rays in the 
spectrum undergo more absorption, as is 
indicated by equation (3). As a result, the 
overall rate of absorption becomes greatest 
near the exposed surface where there is a 
large proportion of long wavelength radia- 
tion in the beam, and diminishes as the 
radiation penetrates farther into the ab- 
sorbing object. In addition, if the average 
density of the bone is to be evaluated, pro- 
cedure must be found to take into acccunt 
the general non-uniformity of bone density, 
which causes p (x), the atomic density, or 
number of absorbing atoms per cubic centi- 
meter of bone to vary with the distance 
of roentgen-ray penetration. Fortunately, 
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these difficulties can be resolved by the 
following procedure, which allows quan- 
titative determination of bone density 
from roentgenograms prepared with stand- 
ard continuous spectrum  roentgen-ray 
machines of the type commonly used in 
medical work. 

Let the bone of which the density is to be 
determined be exposed on the roentgen 
film, and at the same time let there be 
exposed for reference purposes a wedge- 
shaped object of known dimensions and 
chemical composition. Figure 3 shows a 
cross sectional view of the roentgen tube, 
the bone, the wedge, and the roentgen 
film. The position of the cross section is 
defined by the tracing path on the film and 
the focal spot of the roentgen tube. 

For the time being it is assumed that the 
roentgen rays are monochromatic or of 
single wavelength, and that the bone and 
wedge both are comprised of a single ab- 
sorbing element. It is assumed, also, that 
the roentgen tube is sufficiently far from 
the absorbing objects that the wave front 
essentially represents a plane. Referring 
now to equation (4), Jo is taken to be the 
intensity of the radiation incident upon the 
top of the bone and wedge, and J is taken 
to be the intensity of the beam emergent 
from the bone or wedge and striking the 
roentgen film. Moreover, n represents the 
total number of absorbing atoms encoun- 
tered by the roentgen-ray beam in passing 
through the bone or wedge. Referring 
again to Figure 3, fi(x) and gi(x), respec- 
tively, represent the top boundary curves of 
the bone and wedge, and f(x) and go(x) 
denote the corresponding bottom boundary 
curves. For convenience, the length of the 
roentgen-ray path through the bone cross 
section is represented by F(x) —fi(x) —fo(x) 
and the length of the radiation path 
through the wedge by G(x) 2 gi(x) — g(x). 
The density of the bone cross section, ex- 
pressed in atoms of absorbing element per 
cubic centimeter, is denoted by p(x,y); 
note that this quantity depends both upon 
the x and upon the y coordinates of the 
point on the bone cross section at which it 
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is evaluated. The wedge is assumed to be 
perfectly uniform in atomic density, which 
is denoted by p’. 

From the definition of z, for the bone 
image at the point, x, 


f1(z) 

() a= f ols, xo RCOFGD, 
falz) 

and for the point x’ on the wedge image, 

(60) |. n'(x^) = p'G(x). 


The notation, p (x), denotes the average 


| hi 


tracing path a point, x’, on the wedge 
image having the same blackness or density 
can be found, then, for these corresponding 
points, 





(9) I(x)—l'(x'), and 

(10) uap(x)F(x) = Ha’ p’G(x’) 
z u Ma G(x’) P 

(11) p(x) = zx € 


Equation (11) states that the atomic 
density of the bone, averaged along the 


X-RAY TUBE 


STEP WEDGE 





Fic. 3. Schematic diagram of roentgen tube, wedge, bone and film. 


atomic density along the roentgen-ray 
path. 

From equation (1a) the roentgen-ray in- 
tensity incident on the film under the bone 
at the point, x, is 


(7) I(x) = ge "an? = Teta 0 (2) ris) 
and under the wedge at the point, x’, 1s 
(8) T(x’) = [gerr G^) = [oeo 9' G(x’) 


If for any point, x, on the bone image 


path of the roentgen-ray beam, equals the 
corresponding atomic density for the 
wedge, multiplied by the ratio of the ab- 
sorption coefficient of the wedge atoms to 
the absorption coefficient of the bone 
atoms, and also multiplied by the ratio of 
the path length in the wedge corresponding 
to the point x’ to that in the bone for the 
point, x. 

Up to this point in the discussion, it has 
been assumed that the illuminating roent- 
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gen rays are monochromatic and that there 
is only a single absorbing element both in 
the wedge and in the bone. Equation (11) 
Is subject to these two limitations, which 
will be considered next. 

If the illuminating roentgen radiation is 
of the continuous spectrum type, validity 
of the above analysis requires that 
I(x)-—l'(x') for every wavelength in the 
spectrum. Because the sensitivity of emul- 
sions varies with wavelength, points of 
equal photographic density on the two 
images do not necessarily arise from equal 
roentgen radiation intensity unless the 
spectral distribution is the same for the two 
points. Consequently, the expression, 


Ma G(x ?) 
Hal (x) 


must have the same value for all 


G(x’) 


A] 


Is de- 





wavelengths in the spectrum. 


termined only by the physical dimensions 
of the absorbing objects and is independent 
of the wavelength, A. The factor pa’/pa, 
however, will depend upon A unless one of 
the following provisions is met: (a) the ab- 
sórbing element in the wedge is the same as 
the absorbing element in bone, whereupon 
Ha /Ma7 1; (b) the roentgen-ray spectral 
distribution and the absorbing element in 
the wedge are so chosen that the scattering 
absorption is negligible compared to the 
fluorescent absorption both in the bone and 
in the wedge, whereupon 


Ha BZN A" A 4 

ma = BZM — (5 NG ) 

as indicated by equation (3); and (c) the 
spectral distribution and the absorbing ele- 
ment in the wedge are so chosen that the 
fluorescent absorption is negligible com- 
pared to the scattering absorption both in 
the bone and in the wedge, whereupon: 


Ma AUT 


"—" 











In the present technique, the first con- 
/ 


dition is satisfied essentially, since ud /u, is 
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made independent of wavelength for any 
spectral condition by using ivory for the 
wedge so that calcium is the principal ab- 
sorbing element both in the bone and in 
the wedge. The second condition is satisfied 
also within a close approximation by the 
use of a continuous roentgen-ray spectrum 
having a short wavelength limit sufficiently 
great that scattering absorption is rela- 
tively small. 

The second assumption, that there is 
only a single absorbing element in the bone 
and the wedge, will now be considered. Let 
there be m absorbing elements appearing 
in the bone or in the wedge, or in both. 
Since the roentgen-ray absorbing proper- 
ties of an atom are essentially independent 
of its state of chemical combination 
equation (10) can be generalized as follows: 


k=m 


a9 D uaF] X5 lnn'GG^] 


In this equation, subscript k denotes the 
k’th absorbing element. In connection with 
the problem of determining the density of 
living bones from roentgenograms, it is of 
interest to consider the effect on deter- 
mination of the density of calcium, the 
principal absorbing element both in bone 
and ivory, of the presence of incidental ab- 
sorption due to other elements. Let k=1 
for calcium. Then, if the calcium deter- 
mination is to be correct, as given in equa- 
tion (II), 


G(x! 
(13) 2 


F(x) "m 





p(x) = 


Subtracting equation (13) from equa- 
tion (12), 


k—m 


-J ur [ps c) F(x) — o G^) |=o. 


k=2 


(14) 


Equation (14) is satisfied by 
G(x’) 
F(x) " 


, 


(15) p(x) = 
for any value of wavelength. This result 
indicates that, in order for equation (13) to 
hold for any value of ^, other absorbing 
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elements present must be found in the 
same proportion to calcium in the bone as 
in the wedge. Adherence to this condition 
cannot be established conveniently for 
living bones, that is bones in living human 
beings or animals, where it is not practica- 
ble to determine the proportion of other 
elements for a specific bone with great ac- 
curacy. It is of interest to return to the 
case where scattering is very small. 

It can be shown by expansion from equa- 


Density of Bone Ash caused by 


uncertainty as to the value of n. 


Bone Ash assumed lo be: 


* ERROR 








N IN ASSUMED BONE ASH FORMULA 


Fic. 4. Percentage error in determination of calcium 
density of bone ash. 


tions (3) and (12) that, for the case where 
scattering is very small, 


k—m 


> BZ Dx (x) 


k=2 
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This equation allows an approximate cor- 
rection to be made for differences in atomic 
composition between the bone and the 
wedge. The value of p;', ps’, ps’, . . . can be 
found from chemical analysis of the wedge 
material; this will fix the value of the 
bracketed expression on the right side of 
equation (16). The value of pi(x), p(x), 
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p(x), .. . cannot be determined for living 
bones and must be assigned median values 
estimated from chemical analysis of ca- 
daver bones. 

Although there is considerable contro- 
versy in the literature concerning the 
chemical structure of bone, there is reason- 
ably good agreement on the atomic com- 
position, that is, the relative quantities of 
each element. For purposes of determining 
the composition by elements, the following 
approximate formula is satisfactory for 
bone ash: 


n [Cas (PO4);] Š CaCO, 2 < n < 34. 


For n=2.5, calcium is responsible for 79.60 
per cent of the true absorption, phosphorus 
for 14.8, oxygen, 5.5, and carbon approxi- 
mately o.1 per cent. It is seen in Figure 4 
that use of the median values for pi(x), 
p(x), p(x), and p,(x) corresponding to 
n=2.5 leads to less than 0.5 per cent error 
in the determination by true roentgen-ray 
absorption of the calcium density of bone 
ash within the expected range of variation 
of n. 

Organic material in bone, including os- 
sein and fat, is about 35 per cent of the 
total bone weight. This material is com- 
posed chiefly of carbon, oxygen, and hydro- 
gen atoms which have smaller atomic 
numbers than the calcium and phosphorus 
in bone ash and thus have relatively small 
true absorption coefficients. The true ab- 
sorption from this material has been esti- 
mated from equation (3) to be about 2 per 
cent of the true absorption occasioned by 
the bone ash. The classical scattering ab- 
sorption, as estimated from equation (3) 
for the organic material, is considerably 
larger. Most of the scattered radiation is 
recovered, however, with the result that, 
for the roentgenographic technique under 
discussion, the effective absorption of the 
organic material is small as compared with 
that of the bone ash. This relationship has 
been verified experimentally for cadaver 
bones and will be the subject of further 
reports. 

The absorption of roentgen radiation by 


VoL. 61, No. 6 


flesh and soft tissue is a possible source of 
error in the evaluation of the density of 
living bones by this technique. The relative 
absorbing power of the flesh and soft tis- 
sue is considerable under some conditions, 
and depends on the age of the subject, the 
identity of the bone cross section, and the 
roentgen-ray wavelength. There are some 
bones, such as the os calcis, where the flesh 
Is comparatively thin and has relatively 
small absorptive effect. For most round 
bones, a simple correction can be made for 
flesh absorption. Specific procedures which 
have been developed for making flesh cor- 
rections will be described in a forthcoming 
report. 

The various roentgen-ray absorption laws 
which have been cited above and which 
form the theoretical basis for this tech- 
nique may be found in most text books on 
roentgen rays. The readers are referred to 
Clark!, Compton? Sproull,” and Terrill and 
Ulrey? for more rigorous statements of 
these laws and the limits of their applica- 
bility. 


EXPERIMENTAL TECHNIQUE 


Because of the difficulty of attaining 
high precision in locating the bone and film 
with respect to the roentgen tube when the 
roentgenogram is taken, and in locating a 
small spot on the film image after develop- 
ment, the only practical procedure is to 
consider not the blackness of a single spot 
on the bone image but instead the photo- 
graphic density averaged along a linear 
path on the image, which represents the 
bone material found in a cross section of 
the bone along this path. This path is 
traced with a recording microdensitom- 
eter, and a record is secured of the photo- 
graphic density as a function of the distance 
along the tracing path, as shown in Figure 
5. Figure 6 shows the roentgenogram cor- 
responding to Figure 5. Note that two 
dots are used to align the film in the micro- 
photometer. The mineral density value ob- 
tained from analysis of a densitometer 
trace is the average mineral density over 
the cross-sectional slice of the bone defined 
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by the tracing path, by the position of the 
roentgen tube at the time of exposure, and 
by the width of the densitometer slit open- 
ing transverse to the tracing path. This 
width, which is about 1 millimeter, cor- 
responds to the thickness of the cross- 
sectional slice. 

On the basis of experience and experi- 
mental convenience, certain selected trac- 
ing paths have been found suitable for par- 
ticular purposes, and considerable care has 
been taken to devise standardized methods 
for securing uniform positioning of the 
bone at the time of taking the roentgeno- 
gram, and for standardizing the position of 
the tracing path on the film. Because the 
mineral density is averaged over a con- 
siderable portion of the bone volume, and 
because the exposure and tracing positions 
are carefully standardized by reference to 
landmarks on the bone, it is possible to 
reproduce mineral density values, as eval- 
uated for the same slice of the same bone 
from different films, with an accuracy of a 
small percentage. The principal tracing 
paths which have been studied to date are 
indicated on Figures 7 and 8, although 
numerous others are possible. 

Either a long bone, or one of the round 
bones serves as a subject for evaluation of 
mineral density indices. Certain of the long 
bones have been found to change during 
periods of certain types of undernutrition 
with respect to the mineral density, first at 
the bone metaphysis, and later in other 
regions. Changes are found in the width of 
the marrow cavity, if any, and in the den- 
sity of the skeletal material itself. Such 
round bones as the os calcis, the ossific 
centers of the wrist, the patella, and others, 
change in mineral density with certain 
changes in nutritional or pathological 
status. The mineral density changes are 
believed to be essentially quantitative, 
without involving material alterations in 
the chemical composition of bone mineral. 

In making roentgenograms, roentgen film 
of the double-coated acetate base type is 
used. It is necessary to employ a plumb bob 
or rod for locating the roentgen tube with 
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respect to a standard position over the 
part of the body being filmed, and to use a 
highly standardized technique of exposure 
and development. Tube voltages between 
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eters which have been developed since 
this type of measurement first was under- 
taken by the senior author: 

Step (1). The roentgen film is made in a 
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Fic. 6. Roentgenogram for densitometer trace of Figure 5. 


45 and 55 kilovolts have been found satis- 
factory for most work. 

The following gives the essential steps 
involved in taking a roentgenogram and in 
making and evaluating a densitometer 
trace by the microphotometric method, 
using Model 4 in the series of microphotom- 


standard position for any part of the body 
which is to be used, employing an exposure 
energy suitable to the thickness of the ob- 
ject examined. A calibrated ivory step 
wedge is used in a standard position on 
each film. This is called Fi/m 77. A second 
film is taken at right angles to the frst, 
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called Film B. After exposure, the films are 
developed, fixed, and washed under as 
nearly uniform conditions as can be 
achieved. 

Step (2). A contact positive is made 
from Film A, which is the film from which 
microphotometric tracings are made. In 
order to secure maximum reproducibility of 
data, systematic procedures have been 
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evolved for establishing the exact position 
of the axes of the bone image along which 
the densitometer traces are made. The 
positive is used for locating tracing paths 
without damage to the roentgen film itself. 
The ends of the tracing paths then are de- 
fined on the film by means of small ink 
dots outside of the traced region. 

Step (3). Tracings are made along the 
predetermined path or paths on the film, 
both through the bone and ivory wedge 
images. 

Step (4). Each bone tracing is divided 
into a finite number of segments in accord- 
ance with a standardized procedure. 

Step (5). The area under each segment of 
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the trace is measured by means of a pla- 
nimeter. 

Step (6). The heights of the definable 
steps in the wedge tracing are measured. 

Step (7). An interpolation formula is 
used to correct the average trace height of 
each segment of the bone tracing for ex- 
posure and development deviations in 
terms of observed height of trace and meas- 
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Fic. 8. Bone tracing paths. 


ured physical thickness of the adjacent 
steps on the ivory standardization wedge. 
The corrected segment trace heights then 
may be averaged to obtain a corrected 
average trace height value for the entire 
trace, expressed in units of centimeters of 
equivalent ivory thickness. ` 4 nsi « n: jjis 
. Step (8). Linear measurements are made 
both on Film A and on Film B, which en- 
able the cross-sectional area of bone cor- 
responding to the tracing path to be esti- 
mated. The probable cross-sectional shape 
of the cross sectional bone area is deter- 
mined from measurements on Films A and 
B and from a study of cadaver bones. 
Step (9). The corrected equivalent ivory 
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thickness of the trace is divided by the 


estimated average physical thickness of 


bone corresponding to the microphotom- 
eter tracing path, and multiplied by the 
density of ivory in grams per cubic centi- 


meter. The result is the IVORY DENSITY of 


the bone in grams of equivalent ivory per 
cubic centimeter of bone. A factor giving 
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A stationary beam of light 
through a lens condensing system, 
through the roentgenogram, and finally 
onto a photronic cell. The condensing 
system focuses the image of a straight fila- 
ment lamp through the roentgen film and 
onto the photronic cell, the latter of which 
is in a light-tight box. The image of the 


passes 
thence 
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Fic. 9. Photoelectric microdensitometer (Model 4) used in making photographic tracings of mineral density 
in bones. (Note: Galvanometer stands at right outside of the field of the photograph.) 


the ratio of bone density to density of the 
specific ivory wedge enables the result to 
be reported as bone density in grams of 
bone ash per unit volume. 

Step (10). In certain studies Steps (8) 
and (g) are omitted for simplicity, and the 
result is expressed in terms of the average 
equivalent ivory thickness, in centimeters, 
for the bone cross section. 

A precision microdensitometer, or micro- 
photometer used in this technique, Model 
4 as mentioned above, is illustrased in 
Figure 9; this functions essentially as 
follows: 


brightly illuminated roentgen-ray area is 
focused on the plane of an adjusting slit on 
the near side of the photronic cell, and 
thence onto the cell. The latter is con- 
nected directly with a sensitive galva- 
nometer. 

The film being scanned 1s mounted on a 
carriage which moves at a constant veloc- 
ity of approximately o.o1 inch per second 
past the scanning beam. The carriage 1s 
moved by the same synchronous motor 
which turns the drum on which the photo- 
graphic recording paper is placed. This 
assures a constant ratio between the linear 
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velocities of the carriage through the 
scanning beam and the surface of the re- 
cording paper. The instrument thereby is 
a recording densitometer. 

It is essential that the intensity of the 
scanning lamp be controlled as closely as 
possible. It is operated in a direct current 
circuit designed to provide adequate con- 
trol of the voltage across the lamp. 
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lens mounted so that its axis is perpendicu- 
lar to the long dimension of the paper. 
Light is supplied to the galvanometer mir- 
ror by a suitable lamp-lens-slit system. 
The height of the tracing increases with 
the light transmitted through the corre- 
sponding point on the roentgen film, which 
in turn is a determinable function of the 
amount of mineral matter through which 
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Fic. 1o. Representative corrected microdensitometric bone tracings from roentgenograms (above) of three 
femur positions, and (below) of six cross-sectional finger phalanx 5-2. 


The microphotometer must be operated 
in a dark room. It is convenient to use a 
second dark room for the processing of the 
photographic recording paper. The suite of 
laboratories used at the Ellen H. Richards 
Institute at present is located on a sub- 
basement floor in a building in which free- 
dom from external vibration is provided. 

The drum accommodates recording paper 
up to I2 by 40 centimeters and is mounted 
in a housing which is light-tight. Light 
from the galvanometer mirror is admitted 
through a slot and brought to a focus on 
the surface of the paper by a cylindrical 


the roentgen radiation has passed during 
exposure of the film. The area of the cross 
section (estimated from two exterior meas- 
urements of the bone) multiplied by the 
width of the path scanned on the roent- 
genogram image by the densitometer give 
a close approximation to the volume of 
bone for which the average mineral index 
is evaluated. No bone position is traced 
except those for which cadaver bones have 
been studied to assist in estimating bone 
shapes in directions other than the two for 
which roentgenograms (Film A and Film 
B) are taken. 
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Experimental checks on the reproduci- 
bility of the technique have been carried 
out by evaluating the Mineral Index from 
a number of roentgenograms prepared at 
the same time for the same bone under 
varying conditions of exposure and develop- 
ment. Figure 12 indicates the result of a 
typical series of tests in which seven 
identically exposed films of the ulna of a 
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same film does not vary greatly over the 
wide range of development conditions con- 
sidered. 

It is important, however, that the ex- 
posure and development conditions be such 
that no part of the bone image lies either in 
the fog or in the black density saturation 
regions of the film characteristic curve, as 
illustrated in Figure 2, which was presented 
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Fic. 11. Representative micro-densitometric traces of the os calcis of 4 children: (1) a well nourished male 4 
years, Io months, 8 days; (2) a slightly undernourished female 4 years, 10 months, 11 days; (3) a female 
transverse myelitis subject 10 years, 1 month, 12 days; and (4) a female 10 years, 10 days diagnosed as 


having psathyrosis (dysplasia of bone and cartilage). 


child were developed for different periods 
ranging from two to four and a half min- 
utes. The curve labeled A shows a wide 
variation with development time of the 
Mineral Index value which might be com- 
puted on the basis of film density alone. 
The curve labelled B shows that the cor- 
rected Mineral Index, obtained by cor- 
recting the density of the bone image for 
each film on the basis of the photographic 
trace of the ivory step-wedge images on the 


to show a typical Hurter and Driffield char- 
acteristic for photographic film. 

A semi-automatic film evaluating ma- 
chine of novel design (Model 5 in the Ellen 
H. Richards Institute series) has been con- 
structed by the second-named author, and 
now is in routine use. As indicated in 
Figure 13, this machine comprises a densi- 
tometer, two pen and ink recorders, a 
function transformer, and an integrator. A 
trace of the ivory step-wedge image is made 
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Fic. 12. Development time series on ulna. 


first for each film, using the microdensitom- 
eter and first recorder, in order to deter- 
mine the functional relationship between 
densitometer deflection and equivalent 
ivory thickness for that film. These data 
are fed manually into the function trans- 
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former. The desired bone image paths on 
the film then are traced. The second pen 
and ink recorder and the integrator are 
actuated continuously during the bone 
tracing process by the function trans- 
former, in order to provide a corrected 
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Fic. 13. Film evaluating equipment (Model 5). 
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equivalent ivory thickness trace and a cor- 
rected ivory cross sectional area, respec- 
tivelv, for the bone. The latter value, mul- 
tiplied by the density of ivory and divided 
by the estimated bone cross sectional area 
gives the Ivory DENSITY of the bone, which 
in turn can be converted to BONE DENSITY 
as mentioned above. 

The following gives the essential steps 
involved in making and evaluating roent- 
genograms by the semi-automatic method, 
using the Model 5 machine under discus- 
sion. 

Steps (1) and (2). These steps are the 
same as those given for the Model 4 
machine. 

Step (3). A tracing 1s made along the 
ivory wedge image on the film. 

Step (4) The heights of the definable 
steps in the wedge tracing are measured. 

Step (5). The data obtained in (4) above 
are set manually into the function trans- 
former by an operator, in order to establish 
the functional relationship between densi- 
tometer deflection and equivalent ivory 
thickness for the film being evaluated. 

Step (6). The desired tracings are made 
along bone paths. 

Step (7). During the bone tracing proc- 
ess, the second recorder is producing a 
trace, transformed automatically from the 
densitometer trace by the function trans- 
former, of equivalent ivory thickness ver- 
sus distance along the tracing path. Con- 
currently, the equivalent ivory thickness is 
integrated automatically along the tracing 
path to give a numerical value for the equiv- 
alent ivory cross sectional area of the por- 
tion of bone traced. The average equivalent 
ivory thickness of the cross section then is 
obtained by dividing the equivalent ivory 
cross-sectional area by the length of the 
tracing path. 

Steps (8), (9), and (10). These steps are 
the same as those given above for the 
Model 4 machine. 


APPLICATIONS 


The technique described has numerous 
applications, many of which have not been 
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evaluated fully as yet. In medical research 
studies, where measurement of the density 
of living bones, particularly human, 1s 
necessary, the technique should be of great 
utility. As a clinical tool for use in evalu- 
ating the nutritional status of an individual 
relative to the norm, the technique has 
proved in these laboratories to be of in- 
estimable value. Comparison of successive 
measurements on the same individual pro- 
vides a sensitive means of detecting any 
change in bone mineralization occasioned 
by changing nutritional status, by illness, 
or by pregnancy, and of determining the 
need for dietary supplements or special 
medical care. It is anticipated that the rate 
of mending of fractures or breaks can be 
investigated quantitatively with the help 
of this technique, either for medical re- 
search or for routine treatment purposes. 
Preliminary work indicates that quanti- 
tative study and observation of arthritic 
and Joint calcification conditions may prove 
worthwhile. Soft tissue calcification follow- 
ing injury has been studied by this tech- 
nique, as has been senile demineralization. 

Aside from its applications to measure- 
ment of bone density, the technique may 
also be applied to quantitative measure- 
ment of the roentgen-ray absorbing power 
of soft tissue and flesh. Roentgen-ray ab- 
sorption depends upon the chemical com- 
position as well as upon the quantity of the 
material penetrated. For bone, the chemi- 
cal composition is known within close 
limits and the density can be determined 
by roentgenographic means. For flesh or 
soft tissue the composition is not known 
generally, and density determination 1s 
thus not feasible. The technique as de- 
scribed, however, involving a recording 
densitometer and a standardizing step 
wedge, permits the average roentgen-ray 
absorbing power of the flesh or soft tissue 
associated with any selected region of a 
roentgenogram to be measured quantita- 
tively in units of centimeters of equivalent 
ivory thickness; this gives satisfactory 
comparative results. Later, studies on the 
chemical composition of mineral deposits 
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in soft tissue may enable such micro- 
densitometric measurements to be made in 
terms of density of actual mineral com- 
pounds. 

It is well known that a modern, carefully 
designed densitometer is many times more 
accurate than the human eye for evaluating 
the density of photographic film. In view of 
this fact and of the virtual elimination of 
exposure and development variations ef- 
fected by use of the step-wedge following 
the technique as described herein, it ap- 
pears that the subject technique may pro- 
vide a valuable tool for use by roentgenol- 
ogists. A possible application of the 
technique to tracing injected materials in 
human beings and animals also exists. 
Where the chemical composition of the 
injected absorbing substance is known, it 
would appear feasible to determine rate of 
movement from a series of roentgenograms. 


The authors wish to acknowledge the valuable as- 
sistance of the following staff members of The Penn- 
sylvania State College in the development of the 
techniques described in this report: Ernest Axman, 
W. Lewis Shetler, George P. Vose, and Ruth I. 
Brooks. 

The authors are indebted for financial aid in the 
development of this technique to the Department 
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Milbank Memorial Fund, the Rockefeller Founda- 
tion, and the Viking Fund. 


Ellen H. Richards Institute 
The Pennsylvania State College 
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SUBACUTE (PSEUDOTUBERCULOUS, GIANT CELL) 
THYROIDITIS AND ITS TREATMENT* 


By JOHN D. OSMOND, JR., M.D,t and U. V. PORTMANN, M.D. 


CLEVELAND, OHIO 


T ni is a relatively uncom- 
mon condition. In 1934 Cochrane and 
Nowak wrote, “It is no exaggeration to say 
that thyroiditis as an entity is unknown to 
the average internist and surgeon.” Of the 
251,072 new patients registered at the 
Cleveland Clinic from 1936 to 1947, a 
diagnosis of disease of the thyroid gland 
was made in 7,045. One hundred and forty- 
three had some type of thyroiditis and 93 
had the subacute form which also some- 
times is called pseudotuberculous or giant 
cell thyroiditis. 

Apparently most reports in the litera- 
ture on acute and subacute thyroiditis deal 
with inflammations due to bacterial infec- 
tions. Table 1 lists several reports arranged 
according to the incidence of acute thy- 
roiditis with and without suppuration. 








TABLE I 
E oo Total Sup- Per 
Acute puration Cent 
Robertson IgII 96 40 42 
Hagenbuch 1921 43 30 70 
Burhans 1928 67 63 94 
Cochrane and 
Nowak 1934 IO 3 30 
Means 1937 12 2 16 
McQuillan 1938 17 6 35 
Sallick 1942 I2 I 8 


In these reports the incidence of sup- 
purative thyroiditis ranged from 8 to 94 
per cent. In contrast to this, in our series of 
143 cases of all types of thyroiditis, only 2, 
or less than 2 per cent, had suppuration. 
Bacterial thyroiditis is not the type under 
discussion. Suppuration does not occur in 
subacute thyroiditis and no organisms have 
been demonstrated in the tissues. The most 


common type of thyroiditis is a self-limiting 
disease, the etiology of which is unknown, 
though there are good reasons to suspect 
that viruses are responsible. 

Dr. J. B. Hazard, Head of the Depart- 
ment of Pathology of the Cleveland Clinic, 
has suggested the classification for different 
types of thyroiditis as shown in Table rr. 








Tase II 
A. Specific Thyroiditis 
1. Bacterial 4 
2. Parasitic O 


B. Nonspecific Thyroiditis 
I. Subacute (pseudotuberculous or 


giant cell) 93 
2. Struma lymphomatosa (Hashi- 
moto) 16 
3. Struma fibrosa (Riedel) 11 
4. Unclassified 19 
Total cases 143 
PATHOLOGY 


The microscopic findings have been de- 
scribed by Hazard, as follows: The thyroid 
gland of subacute thyroiditis presents the 
following features: (1) fibrosis of variable 
degree, chiefly in the connective tissue par- 
titions but also intralobular; (2) foci of 
small follicles with reduced or absent col- 
loid; (3) infiltration of lymphocytes, poly- 
morphonuclear leukocytes and plasma cells, 
foreign body giant cells and focal accumu- 
lations of histiocytes. 

The connective tissue increase occurs as 
trabeculations of collagenous type of varia- 
ble width and density, coinciding with ana- 
tomical partitions, and as a slight or 
moderate proliferation of interfollicular 
connective tissue separating and replacing 


* From the Cleveland Clinic and the Frank E. Bunts Educational Institute. Presented at the Forty-ninth Annual Meeting, Ameri- 


can Roentgen Ray Society, Chicago, Ill., Sept. 14-17, 1948. 
T Former Fellow in Therapeutic Radiology, Cleveland Clinic. 
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acini. The follicles are reduced in number, 
small and formed by cuboidal epithelium. 
The lumina contain granular coagulum or a 
small amount of colloid frequently includ- 
ing collections of histiocytes. The general 
inflammatory infiltration is of moderate 
density most pronounced in the vicinity of 
follicles and is comprised principally of 
lymphocytes and polymorphonuclear neu- 
trophils, with occasional plasma cells. 
Foreign body giant cells and foci of histio- 
cytes may be frequent and usually coincide 
in location with follicular islands. The 
histiocytic foci at times contain rounded 
masses of colloid or may include a small col- 
lection of polymorphonuclear neutrophils. 
Caseous necrosis is never found. The for- 
eign body giant cells may be large and not 
infrequently contain colloid masses. 


CLINICAL FINDINGS 


The clinical picture of subacute thy- 
roiditis has been described by Crile and is 
quite typical. About one-third of our pa- 
tients gave a history of recent mild upper 
respiratory disease. The principal com- 
plaints were pain in the neck or throat. It 
was quite characteristic for the pain to 
radiate to one or both ears. For these rea- 
sons some of our patients were examined 
first in the Department of Otolaryngology 
but no definite evidence of abnormality in 
the throat or ears attributable to or as a 
cause of thyroiditis was found. In addition 
to pain, patients complained of lassitude, 
increased fatigability, and nervousness. 
Weight loss, anorexia and dysphagia were 
common. 

The onset of subacute thyroiditis in our 
cases was usually sudden. It nearly always 
developed in glands not previously notice- 
ably enlarged but also in a few with pre- 
existing goiters. The inflammation oc- 
casionally began in one lobe, then diffusely 
involved the whole gland which became 
swollen, firm, elastic, was movable and ex- 
tremely tender, especially in early stages of 
disease. Regional lymph nodes were not en- 
larged by the inflammation. A low grade 
fever was usually present, seldom above 
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102^ F. A few patients with severe reactions 
had chills followed temporarily by high 
fever. The pulse rate was often increased 
out of proportion to the temperature eleva- 
tion. The sedimentation rate was usually 
elevated. In our series the basal metabolic 
rate ranged from minus 17 per cent to plus 
30 per cent, the average being plus 10 per 
cent, and in only one-third was it over plus 
15 per cent. White blood cell counts were 
normal. The whole clinical picture is one of 
a toxic reaction due to an inflammatory 
process in the thyroid gland. 

All types of thyroiditis affect females pre- 
dominantly. In this series only 19 per cent 
were males. The age incidence varied from 
twenty to sixty-three years, but most pa- 
tients were between twenty-five and fifty- 
two years of age. 

The natural course of the disease inclines 
toward spontaneous recovery without per- 
manent damage to the gland. Some authors 
have stated that the condition usually sub- 
sides in a week or two. This, however, has 
not been our experience. Our patients pre- 
sented themselves both early and late in the 
course of disease, many relating a history of 
the condition existing for two or more 
months. The extremes of duration were 
from two days to a year. Most patients re- 
mained well enough to carry on their ordi- 
nary activities although some were inca- 
pacitated by the systemic reactions and a 
few were so ill from extreme exhaustion, 
weakness, and toxicity that they were 
hospitalized and sent for roentgen therapy 
on litters. 

TREATMENT 


Some authors have advocated conserva- 
tive treatment for subacute thyroiditis, 
and recommend rest, local applications of 
heat or cold, and administration of salicy- 
lates or thyroid extracts. We have ob- 
served no benefit from the use of sulfona- 
mides or antibiotics. In 1945 King and 
Rosellini summarized a series of cases 
treated with thiouracil with benefit. Surgi- 
cal operations are unnecessary for subacute 
thyroiditis. Biopsies may be made with the 
Silverman needle. 
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We began administering roentgen ther- 
apy for subacute thyroiditis in 1933. The 
technique has varied and 1s similar to that 
emploved for other inflammatory processes. 
During the last few years the technique has 
been 200 kv., filter equivalent to 1.0 mm. 
half-value layer copper, ṣo cm. distance 
and 100 or 150 roentgens skin dose every 
other dav for four to six treatments. The 
size of portal may be 10 by 10 cm. or large 
enough to irradiate the entire gland. 

Our colleagues in the Divisions of Medi- 
cine and Surgery agree that roentgen ther- 
apy is the best form of treatment. Crile 


Tague HI 


Cured with one course of roentgen therapy 40 
Improved and second course followed by 


cure 6 
Recurrences, no second course given I 
Untraced after treatment 8 

Tota! cases 55 
wrote, “Subacute thyroiditis responds 


promptly and completely to roentgen ray 
therapy.” Most patients were relieved of 
pain and tenderness after two or three 
treatments, the severity of other symptoms 
was reduced and the course of the disease 
shortened. Recurrence of symptoms in mild 
form developed in a few patients and were 
relieved by a second course of roentgen 
therapy. We have observed no deleterious 
effects from treatment; myxedema has not 
resulted, and the dosage is too small to 
cause skin reactions. 

A possible explanation of the beneficial 
effects of roentgen therapy for subacute 
thyroiditis is supported by Lea’s experi- 
ments proving that viruses are inactivated 
by radiation. We have shown similar bene- 
ficial effects with roentgen therapy for 
encephalitis attributed to virus disease." 

Of 93 of our cases having a diagnosis of 
subacute thyroiditis, 55 had roentgen ther- 
apy. The treatment was advised for 7 but 
we have no record of their having received 
it. They may have been treated elsewhere. 
Operation was performed on 14 and the 
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diagnosis established by microscopic ex- 
amination of tissues removed. Other meth- 
ods of treatment were used for 17 cases. No 
information was obtainable about results 
in 8 cases. The results in cases given roent- 
gen therapy are shown in Table ri. 


SUMMARY AND CONCLUSIONS 


A series of 143 cases of thyroiditis seen 
at the Cleveland Clinic from 1936 through 
1947 has been reviewed from the stand- 
points of incidence and classification. 

2. The pathologic and clinical manifesta- 
tions and diagnosis of subacute thyroiditis 
have been discussed. 

3. The results of roentgen therapy for 55 
cases of subacute thyroiditis have been 
presented. 

4. Roentgen therapy is indicated and 
has been proved beneficial for subacute 
thyroiditis. 


Cleveland Clinic 
Cleveland 6, Ohio 
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DISCUSSION 


Dr. Heca F. Hare, Boston, Mass. I am 
pleased to hear this paper and to congratulate 
the authors on presenting us with the first group 
of patients with thyroiditis treated by irradia- 
tion. There have been a few sporadic reports 
but none revealing such large groups of cases. 
The course of the disease is limited and the pa- 
tients tend to recover whether treatment is 
given or not. Certainly the relief of symptoms 
that they have obtained makes treatment more 
worthwhile and, too, they show that the course 
of the disease is shortened. Surgical intervention 
has been used, but not as satisfactorily, as re- 
ports show that myxedema occurs in 5o per 
cent of cases thus treated. Drs. Osmond and 
Portmann have really shown improved meth- 
ods of handling these cases. I hope that they will 
go further than they have and try to differenti- 
ate the different types of thyroiditis. 
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SARCOMA OF THE UTERUS 


A REPORT OF NINE CASES* 
By STANLEY B. REICH, M.D. 
National Cancer Institute Trainee, Bellevue Hospital 
NEW YORK, NEW YORK 


ARCOMA of the uterus was first. de- 

scribed clinically by Mayer in 1860 and 
one of his cases was confirmed pathologically 
by Virchow two years later.’ Since that time 
there has been a voluminous literature 
which included several reports discussing 
the place of radiation therapy in the treat- 
ment of this condition. These reports are 
remarkable for the great differences in 
their evaluation of radiation therapy. The 
obvious reason for this difference of opinion 
is that it is extremely difficult to get a large 
enough series of patients so that a definite 
report can be written. There are also great 
variations in the methods of radiation ther- 
apy and of reporting results. As a conse- 
quence, it was decided to review the 
experience in the Radiation Therapy De- 
partment of Bellevue Hospital in an at- 
tempt to evaluate the effectiveness of radi- 
ation 1n the treatment of uterine sarcoma. 


INCIDENCE 


The incidence of sarcoma of the uterus is 
reported as varying from o.5 per cent to 
5.0 per cent of all malignant growths of the 
uterus. |o: Our series consists of 9 proved 
cases out of a total of 1,627 cases of malig- 
nancy of the cervix and corpus, an inci- 
dence of 0.56 per cent. 

The range of ages as reported in the 
literature is extremely wide. The average 
seems to fall between the fifth and sixth 
decades. In our series the ages range from 
seventeen to sixty-eight years, with an 
average of 49.3 years. The average age of 
cases of carcinoma of the corpus in our 
series was 58.9 years. 

In the series of cases reported in Veit's 
Handbuch" one-quarter of the patients 
were nulliparous and three-quarters pa- 


rous. In our series 8 of the 9 cases were 
parous. 

One of the most important problems dis- 
cussed in the literature is the incidence of 
sarcomatous degeneration of fibroids. Many 
fibroids show marked cellularity and it is 
difficult to tell histopathologically when 
they are truly sarcomatous. The reported 
incidence varies from 0.4 per cent to 10.0 
per cent. The figure most generally ac- 
cepted is that 1 per cent of all myomas 
show sarcomatous degeneration. Obvi- 
ously this difference in diagnostic criteria 
causes a great variation in the reported 
results. 

Corscaden and Stout* found that, de- 
spite the many thousands of cases of fi- 
broids of the uterus treated with irradia- 
tion, only 4 cases of sarcoma were reported 
as occurring in this group. They concluded 
that the only safe criteria for the diagnosis 
of sarcoma arising in a fibroid is infiltrative 
and destructive growth, rather than micro- 
scopic criteria. We believe that this is a 
good approach to a difficult problem. 


DIAGNOSIS 


The symptoms do not differentiate this 
condition from fibroid tumors or carcino- 
mas. The cardinal symptoms in all are 
hemorrhage, discharge, and pain. Pain and 
debility may occur relatively earlier in sar- 
coma than in carcinoma because of the 
more rapid rate of growth and concurrent 
necrosis. However, Smith® found pain to be 
a symptom in only two-fifths of his 
patients. 

The physical findings are also not char- 
acteristic. 

As å result, the diagnosis will rest on 
pathological examination. The specimens 


* From the Radiation Therapy Department of Bellevue Hospital, New York, Dr. Ira I. Kaplan, Director. 
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may be obtained by dilatation and curet- 
tage, or after hysterectomy. Most authors 
state that the diagnosis is usually not made 
until after hysterectomy. Therefore their 
reports do not consider preoperative irradi- 
ation as a method of treatment applicable 
to the problem. However, a certain per- 
centage of sarcomas are present in the uter- 
ine cavity and are diagnosed by curettage. 
Wolfe’ states that this occurred in 50 per 
cent of his cases. In our series the patho- 
logical diagnosis was made before hyster- 
ectomy in 4 of the 9 cases. 


PATHOLOGY 


Ewing? has divided this group of tumors 
into mural and mucosal sarcoma. However, 
in advanced cases it may be almost impos- 
sible to tell where the sarcoma arose. 

In any case the cell type may have a 
prognostic significance. Ewing's classifica- 
tion included: (a) recurrent myoma; (b) 
spindle cell; (c) round cell. 

The most benign is the relatively rare 
recurrent myoma which has an orderly ar- 
rangement of cells with well formed vessels. 

The next most malignant group are 
those with spindle cells. They have granu- 
lar cytoplasm, vesicular nuclei, and oc- 
casional giant cells. They invade the para- 
metrium, broad ligaments and mucosa 
with ulceration, necrosis, and cachexia. 

Those sarcomas which are composed 
primarily of round cells are even more 
malignant. They grow rapidly, and quickly 
produce local destruction, cachexia and 
metastases. 

Novak and Anderson!? added a mixed 
cell group which is more malignant than 
those previously mentioned. 

Ewing believed the entire group to be of 
myogenic origin. However, he stated that 
there is evidence that endometrial sar- 
comas may arise from stroma cells. 

Carcinosarcoma is another type that has 
been discussed in many reports. It is still 
an ill-defined entity. Ewing believer that 
many of the cases reported were due to 
atypical growth of the epithelial cells or 
atypical reactions of the stroma, since the 
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metastases were usually shown to be car- 
cinomatous. Case 1x in our series illustrates 
the difficulty of making this diagnosis. 

Gessner" found distant metastases in 24 
of 33 autopsied cases. These included 
metastases to the lungs in 15 cases, to the 
liver in Io cases, to the intestine in 8, to 
the omentum in s, to the kidney in s, to 
the pleura in 5, and a smaller number in 
other organs. 

Brooke and Thomason? found only four 
reports in the literature of bone metastases 
which were demonstrated on roentgeno- 
grams. Case vill in this series had a me- 
tastasis to the skull (Fig. 1). 





Fic. 1. Case vir. Roentgenogram of skull showing 
area of metastasis. This region has been overex- 
posed to show the bony spicules and soft tissue de- 
tail. 


REVIEW OF METHODS OF TREAT- 
MENT AND PROGNOSIS 


The reports in the literature are not 
strictly comparable because of the varied 
criteria for malignancy in fibroids. As a con- 
sequence, no attempt has been made to 
present an exhaustive review of the liter- 
ature. Some of the outstanding articles 
have been abstracted to illustrate the con- 
fusion that exists about the value of radia- 
tion therapy in the treatment of sarcoma 
of the uterus. 

Every article is in complete agreement 
that the primary means of treating this 
condition is early, complete surgery. Never- 


theless there are several reports of cases 
treated bv irradiation alone. 

Seitz and Wintz? in their report found 
that 4 of 8 inoperable cases treated with 
roentgen therapy were well for three years 
without evidence of recurrence. Béclére! 
culled 9 cases from the literature which 
were treated by irradiation and were with- 
out recurrence from two to seven years 
after treatment. Both of these reports were 
quite enthusiastic as to the effectiveness of 
irradiation. 

On the other hand, Regaud and Lacas- 
sagne!! treated 6 inoperable cases by irradi- 
ation. They found that 5 of these died 
within six months and only one was well 
for three and a half years. As a result, they 
felt that irradiation alone was of little 
value in the treatment of uterine sarcoma. 

Masson® reported that 72 per cent of 
cases with sarcoma in a fibroid survived 
three years after operation. 

Bosse and Stanton? found that none of 
their 13 cases with evidence of invasion sur- 
vived five years despite radiation therapy, 
while 12 of their 14 cases without evidence 
of invasion were well for five years. 

Smith® found that none of his 24 pa- 
tients survived more than four years. He 
felt that irradiation had no effect whatever 
on the course of the disease. 

Kimbrough,’ in his excellent statistical 
study of 43 cases, reported a total five year 
survival rate of 34.3 per cent for 35 of his 
cases. The operative mortality in his series 
was 4 out of 36 patients. Only a few of his 
cases received radiation therapy. However, 
he reported one case that was treated for 
recurrence and was well for six years after 
radiation therapy. 

Novak and Anderson" prefer a panhys- 
terectomy followed by irradiation. They 
reported 15 of their 50 cases well after five 
years, with 3 additional deaths before ten 
years. The operative mortality in their 
series was 7 out of 50 cases. 

Von Kovesligethy® reported 32 cases in 
which panhysterectomy was done in 20 
followed by radiation therapy. Five of 
these survived five years. Two of the 12 
patients treated with irradiation alone sur- 
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vived five years. He felt that those cases 
which did not survive five years showed 
good palliative results. 

We feel that preoperative radiation 
therapy should be used in all cases diag- 
nosed by curettage. This should preferably 
be in the form of intrauterine radium, and 
should be followed by panhysterectomy in 
six to eight weeks. All cases, whether 
treated preoperatively or not, should have 
intensive postoperative deep roentgen ther- 
apy. In advanced cases, palliative radia- 
tion therapy should be administered. 


REPORT OF CASES 


Group A. Cases in which combined surgery and 
irradiation were used. 


Case 1. C. M., a colored housewife, aged fifty- 
eight, was admitted in July, 1931, with a chief 
complaint of vaginal bleeding and intermittent 
lower abdominal pain for four months. Men- 
struation started at fourteen years and occurred 
every thirty days for four days’ duration, Men- 
opause occurred at the age of forty-five. She was 
gravida 1v, para 11, with one uncomplicated in- 
strumental abortion at two and one-half 
months. 

'The diagnosis on admission was fibromyoma 
of the uterus, and a supracervical hysterectomy 
was performed. 

Pathological study of the removed organs 
showed the wall of the uterus to be 2 cm. thick, 
smooth and streaked yellowish red. A large, 
yellowish red, irregular mass of tissue projected 
into the lumen from the posterior wall of the en- 
dometrial cavity. This completely filled. the 
cavity. This tissue was very friable and revealed 
soft, yellowish white, and in spots hemorrhagic 
core on section. Microscopic diagnosis was 
mixed spindle and round cell sarcoma. 

Treatment and Course. Postoperative roent- 
gen therapy of 100 per cent skin erythema dose 
was given to four 10 by 15 cm. pelvic fields. 
(This was the unit of dosage in use at that time.) 
The factors were: 200 kv., § ma., with 0.5 mm. 
Cu plus o.9 mm. Al filter, at 80 cm. distance. 
Half-value layer o.9 mm. Cu. 

'The results in this patient were not ascer- 
tained because she did not return for further 
treatment or follow-up. 


Case u. L. M., a white female, unmarried, 
aged seventeen, was admitted to our service in 
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November, 1935, with a chief complaint of pain 
in the left lower quadrant for one month. Men- 
struation started at fourteen years and occurred 
every twenty-eight days for four days’ duration. 
She had never been pregnant. 

Physical examination on admission revealed 
the cervix to be posterior and the uterus for- 
ward, firm, and enlarged to 2 cm. above the 
symphysis. It was quite movable and no ad- 
nexal thickening was palpable. 

Dilatation and curettage showed an irregular 
cavity with bits of necrotic tissue, but a patho- 
logical diagnosis was not made. Following this 
a supracervical hysterectomy was done. 

Pathological examination showed the uterus 
to be 6 by 10 by ro cm. in size. The surface was 
covered by smooth pink serosa except for an 
area on the right superior anterior aspect at 
which place there was a soft, shaggy, friable 
mass projecting through the serosa through an 
opening 6 cm. in diameter. On each lateral as- 
pect of this there was a subserous swelling meas- 
uring 3 by 4 cm. Filling the uterine cavity was a 
ragged necrotic mass which measured 3 by 6 
cm., the tissue of which resembled that project- 
ing through the anterior wall. 

Microscopically the greater part of the tissue 
was pale blue cells which infiltrated the stroma 
in all directions. The cells had fairly large pale 
blue vesicular nuclei with a relatively small 
amount of cytoplasm with indistinct cell out- 
lines. Many mitotic figures were seen. The di- 
agnosis was sarcoma of the uterus. 

Treatment and Course. The patient was given 
750 r (measured in air) over two 10 by 15 cm. 
anterior pelvic fields and 600 r (air) over two 10 
by r5 cm. posterior pelvic fields. The small 
amount of therapy was due to the patient's re- 
fusal to continue treatment. After six months, 
however, she returned to the clinic at which 
time she was given an additional 450 r (air) over 
each of the four areas. The factors were: 200 
kv., 4 ma., with o.5 mm. Cu plus 1.0 mm. Al 
filter, at a distance of 40 cm. Half-value layer 
o.9 mm. Cu. 

This patient has been followed up to the pres- 
ent time (1948) and is without complaint or evi- 
dence of recurrence. The total survival time is 
thirteen vears. 


Case 111. M. S., a white female, married, aged 
forty-six, was admitted to our service in July, 
1937, with a chief complaint of vaginal bleeding 
for three years. This took the form of gradually 
increasing menstrual periods. She had been op- 
erated upon one year before at another hospital 
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and was told that she had tumors of the uterus 
but not all of them were removed. She contin- 
ued to have menstrual as well as intermenstrual 
bleeding after that operation. Menstruation 
started at seventeen years and occurred every 
twenty-eight days for seven days' duration. She 
was gravida VII, para vı with one spontaneous 
abortion at four months. 

Physical examination showed the fundus to 
be irregular and enlarged half way to the um- 





. Case 111. Well differentiated sarcoma 
of uterus. 


bilicus. The cervix, parametria and adnexa were 
apparently normal. Her hemoglobin was 3.; 
gm. and red blood cell count 1,500,000. 

After several transfusions a supracervical hys- 
terectomy, bilateral salpingo-oophorectomy, 
and excision of the right infundibulopelvic liga- 
ment was performed. This ligament was excised 
because there was gross evidence of tumor inva- 
sion. 

Pathological examination showed the uterus 
to be enlarged to three times normal size and to 
be nodular. Some of these nodules were due to 
intramural fibroids. Extending through the 
right side of the uterus was a soft neoplastic 
growth which appeared to be malignant tissue 
and which extended into the blood vessels of the 
broad ligament and right infundibulopelvic lig- 
ament. The tumor was cut across at the right 
broad ligament. Histopathologically the cells 
were not very malignant but extension into the 
extrauterine tissue was unquestionable (Fig. 2). 

The diagnosis was sarcoma of the uterus, aris- 
ing from endometrial stroma, cut across at the 
broad ligament. 

Treatment and Course. Postoperatively the 
patient was given 1,500 r (air) to each of two 20 
by 20 cm. anterior pelvic fields; 1,800 r (air) to 
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each of two 20 by 20 cm. posterior pelvic fields; 
and 1,350 r (air) to each of two 20 by 20 cm. 
lateral pelvic fields. The factors used were: 200 
kv., 20 ma., with o.5 mm. Cu. plus 1.0 mm. Al 
filter, at £o cm. distance. Half-value layero.9 
mm. Cu. The estimated tumor dose was 2,250 r 
in a period of forty-five elapsed days. 

She was followed without evidence of recur- 
rence until September, 1941, when she moved to 
another city and was lost to follow-up. This pa- 
tient was well for the four years and two months 
she was followed in the radiation therapy clinic. 

This case illustrates the importance of post- 
operative irradiation. There was a long survival 
despite the fact that not all the tumor tissue 
was removed by surgery. 


Case iv. C. G., a white widow, aged forty- 
nine, was admitted to the gynecological service 
in April, 1945, with a chief complaint of inter- 
menstrual bleeding for two weeks before admis- 
sion associated with a steady severe pain in the 
left lower quadrant. Menstruation started at 
thirteen years and occurred every twenty-eight 
days for five days' duration. She was gravida 
1v, para Iv. 

On admission, physical examination revealed 
a parous introitus. The cervix was dilated two 
fingers. The fundus as such was not outlined but 
was incorporated in a firm irregular mass the 
size of a four to five month gestation. The mo- 
bility of this mass was limited. The adnexa and 
parametria were free. Speculum examination 
showed the cervix to be patent and a foul ne- 
crotic mass was seen protruding from the exter- 
nal os. 

The patient had a supracervical hysterec- 
tomy and bilateral salpingo-oophorectomy for 
supposed fibromyomas of the uterus. 

Pathological examination showed that the 
uterus measured 12.5 by 1o by 7 cm. The sur- 
face was smooth but the contour was irregular 
due to the presence of a large intramural fibroid, 
measuring 7 cm. in diameter. On section it had a 
yellowish appearance and the consistency was 
rubbery. Several other intramural fibroids were 
present varying in size. The endometrial cavity 
was greatly distorted by a large pedunculated 
submucous fibroid 8 cm. long and § cm. in di- 
ameter. 

Microscopically sections through the sub- 
mucous fibroid showed hyalinization, necrosis, 
liquefaction, and calcification. Sections through 
the waxy intramural fibroid showed great varia- 
bility of cells with anaplasia, mitosis, and inva- 
sion into blood sinuses. 


Stanley B. Reich 


JUNE, 1949 


The pathological diagnosis was sarcoma of 
the uterus. 

Treatment and Course. Roentgen therapy con- 
sisting of 2,000 r (air) to four 20 by 20 cm. pelvic 
felds was administered in thirty-five elapsed 
days. The factors were: 200 kv., 20 ma., with 
o.s mm. Cu plus 1.0 mm. Al filter, at 50 cm. 
distance. Half-value layer o.9 mm. Cu. The es- 
timated tumor dose was 2,400 r to each para- 
metrium. 

The patient has been followed without com- 
plaint or evidence of recurrence until the pres- 
ent time (1949). The time followed to date is 
three and one-half years. 


Case v. A. W., a widowed colored woman, 
aged thirty-four, was admitted to the gyneco- 
logical service in October, 1947, with a chief 
complaint of low back pain for seven months 
and swelling of the abdomen for three months. 
She had a 35 pound weight loss over this period. 
Menstruation started at fourteen years and oc- 
curred every thirty days for three days' dura- 
tion. She was gravida H1, para 11, with one spon- 
taneous abortion at five months. 

Physical examination on admission revealed 
a symmetrical firm abdominal mass arising from 
the pelvis which was palpable to a point I cm. 
above the umbilicus. The cervix was firm, pos- 
terior and closed. There was no bleeding from 
the cervix although it was apparently attached 
to the mass above. No separate masses were 
palpable. 

Roentgenography revealed small and large 
nodular infiltrations of both lungs. The findings 
were those of metastasis (Fig. 3). 

Exploratory laparotomy was done with a di- 
agnosis of ovarian carcinoma. A large tumor 
mass was found attached to the uterus, left 
ovary and omentum. Complete removal was 
impossible, but the greater part of the lesion 
was removed. 

Pathological examination showed that the 
specimen was a supravaginal portion of the 
uterus incorporated in an irregular lobulated 25 
by 23 by 22 cm. mass. The endometrial cavity 
was filled with necrotic brown material appar- 
ently arising from the endometrium. The wall 
of the uterus was broken through in several 
places and in direct communication with large 
irregular tumor lobules which arose from all 
sides of the corpus. The surface of the tumor 
showed no definite capsule. 

Microscopically the endometrium and por- 
tion of the myometrium were completely re- 
placed by highly undifferentiated anaplastic 
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cells. These were in general of the spindle cell 
type. However, there were round cells in all 
areas. The nuclei showed marked hyperchroma- 
tism and varlation in size and shape. Mitoses 
were numerous, 

The pathological diagnosis was sarcoma of 
undetermined type, probably leiomyosarcoma 
of the uterus. 

The patient had a very stormy postoperative 
course. When she recovered her only complaints 
were severe pain in her chest and moderate 
cough. 

Roentgen examination again revealed the 
nodular infiltration of both lungs. 

At this time she was given a course of § mg. of 
nitrogen mustard intravenously over a four day 
period. This had no effect on the size of the 
metastases or the severity of her symptoms. 





Fic. 5. Case v. Roentgenogram of chest showing nod- 
ular densities in both lung fields. 


Following this the patient was treated with 
roentgen therapy and was given 1,800 r (air) to 
an anterior and a posterior 10 by 15 cm. right 
mediastinal field. The factors were: 200 kv., 20 
ma., with a Thoraeus filter, at £o cm. distance. 
Half-value layer 2.0 mm. Cu. The estimated tu- 
mor dose was 1,430 r to the mediastinum in six- 
teen days. After this course the patient's pain 
completely disappeared, although her cough 
was only slightly improved. Roentgenégrams 
showed no change in the size of the lesions in the 
chest. This represents an excellent palliative re- 
sponse to roentgen therapy after nitrogen 
mustard therapy had proved ineffective. 
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Group B. Inoperable cases which were treated 
by irradiation alone. 


Case vi. F. M., a housewife, married, aged 
sixty-five, was admitted to our service in Sep- 
tember, 1925, with a chief complaint of severe 
pain in the lower abdomen and vaginal bleeding 
for three days before admission. Menopause oc- 
curred at the age of forty-eight. She was gravida 
I, para I. No further menstrual history is avail- 
able. 





Fic. 4. Case vi. Spindle cell sarcoma. 


On admission the cervix was soft, irregular, 
and patulous. Uterus and adnexa were not pal- 
pable. Speculum examination revealed a bloody 
discharge coming from the cervix. 

Dilatation and curettage was done and the 
pathological report was spindle cell sarcoma 
with an occasional giant cell (Fig. 4). 

Treatment and Course. Operation was contra- 
indicated by the age and general condition of 
the patient. She was treated only with radiation 
therapy. 

In August, 1925, a tandem of four tubes of 
radon filtered with 1 mm. platinum was in- 
serted into the uterus for a total of 3,724 milli- 
curie-hours. This was followed by roentgen 
therapy of 50 per cent skin erythema dose to 
anterior right and left 10 by 15 cm. pelvic fields, 
and 75 per cent skin erythema dose to posterior 
right and left ro by 15 cm. fields. (The skin 
erythema dose was the unit in use at that time.) 
The factors used were: 200 kv., 4 ma., with 0.5 
mm. Cu plus 1.0 mm. Al filter, at 40 cm. dis- 
tance. Half-value layer o.9 mm. Cu. 

She was well until June, 1927, when she had a 
recurrence of bleeding for two days. She was 
treated with a radium tandem as before for an 
additional dosage of 3,132 mc-hr. 

The patient was well until January, 1928, 
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when she began to bleed from the cervix again. 
Curettage at this time revealed sarcoma. An- 
other radium tandem was inserted for a dosage 
of 2,879 mc-hr. 

The patient was followed without complaint 
until March, 1928. At that time she did not 
return to the clinic. The time followed was two 
and a half years. This illustrates a good pallia- 
tive result from radiation therapy alone. 


Case vit. S. B., a housewife, aged sixty, ad- 
mitted in June, 1933, with a chief complaint of 
vaginal bleeding for five months. She was bed- 
ridden from the anemia as well as her rheuma- 
toid arthritis. Menstruation started at fourteen 
years and occurred every twenty-eight days for 
four days’ duration. Menopause occurred at 
age of fifty. She was gravida v, para 11, with 
two spontaneous abortions at five and five and 
one-half months. 

Physical examination showed that the pa- 
tient had severe generalized rheumatoid arthri- 
tis and severe anemia. 

Gynecological examination revealed a two 
finger introitus with a relaxed pelvic floor. There 
was a moderate cystocele and rectocele. The 
cervix was shortened and patulous. It admitted 
the tips of two fingers. The fundus was not pal- 
pable because of a tense abdomen but the ad- 
nexa appeared to be free. On speculum exami- 
nation the rim of the cervix was easily pushed 
apart and large meaty clots of blood and tissue 
were easily removed from the cervical canal. 

The pathological report of these clots was 
spindle cell sarcoma. 

Treatment and Course. Because of her poor 
general condition this patient was treated by 
irradiation alone. She was given 8co r (air) to 
each of two 10 by 15 cm. anterior pelvic fields 
and 1,000 r (air) to each of two 10 by 15 cm. 
posterior pelvic fields. The factors were: 200 
kv., 4 ma., with o.; mm. Cu plus 1.0 mm. Al 
filter, at 40 cm. distance. Half-value layer 0.9 
mm. Cu. 

Following this a sound containing three tubes 
of 1$ mg. radium each filtered with 1.5 mm. 
platinum and a colpostat and cork with a 10 mg 
radium tube filtered with 2.5 mm. platinum in 
each cork were inserted into the uterus and 
'agina. The total dosage was 4,320 milligram- 
hours in the uterus and 1,920 mg-hr. in the va- 
gina. 

One month later she was given another course 
of roentgen therapy of 1,200 r (air) to four 10 by 
15 cm. pelvic fields. She was also given 2,000 r 
(air) to both suprapubic and sacral areas, of 10 
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by rg cm. each. Factors used were 200 kv., 4 
ma. with o. mm. Cu plus 1.0 mm. Al filter, 40 
cm. distance. Half-value layer 0.9 mm. Cu. 

The patient improved markedly and was up 
and about. Her fundus remained two fingers 
above the symphysis and a slight serosanguine- 
ous discharge persisted. In April, 1934, she 
moved to another city and was lost to follow- 
up. Time followed was ten months. This pa- 
tient had a good palliative effect despite her 
poor initial condition. 


Case viu. B. M., a housewife, aged fifty- 
eight, was admitted in October, 1933, with a 
chief complaint of vaginal bleeding for ten 
months. Nine months before a diagnosis of sar- 
coma had been made and she was treated with 
intrauterine radium at another hospital 
(amount unknown). Bleeding continued and 
the patient developed lower abdominal pain. At 
this time she was admitted to our service. Men- 
opause occurred at forty-six. She was gravida 
XVII, para xir. Further gynecological history 
was not obtained. 

Physical examination showed a chronically ill 
patient. The cervix was clean and the uterus 
retroflexed. There was tenderness and fullness in 
both fornices. The rectum was so narrowed and 
tender that rectal examination was impossible. 

Treatment and Course. A dilatation and curet- 
tage was done. Following this a sound contain- 
ing three tubes of 15 mg. each of radium filtered 
with 1.5 mm. platinum was inserted into the 
uterus for a dosage of 6,345 mg-hr. 

Pathological diagnosis of the curettings was 
mixed spindle and round cell sarcoma. 

She improved only slightly and two months 
later developed severe headaches. Examination 
revealed a mass attached to the skull. Roent- 
genogram showed an osteoblastic osseous change 
about 2 cm. across, situated § cm. posterior to 
the bregma. The bony deposit was perpendicu- 
lar to the external table (Fig. 1). 

This area in the skull was treated with 25,000 
mg-hr. with the $ gram radium pack at a dis- 
tance of 6 cm., with a filtration of 5.0 mm. lead 
and o. mm. platinum. This was followed by 
1,200 r (air) to each of four 10 by 15 cm. pelvic 
fields and 2,000 r (air) over the skull lesion. The 
factors were 200 kv., 4 ma., with o.5 mm. Cu 
plus 1.0 mm. Al filter, at 40 cm. distance. Half- 
value fayer 0.9 mm. Cu. 

There was no improvement. The patient's 
course was retrogressive following therapy and 
she died in September, 1934. 

Autopsy revealed a sarcoma arising in a 
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uterine fibroid with pulmonary and pleural 
metastases. There were also metastases to the 
liver, mesentery, ovaries and ribs. 

Total time followed with disease was one year 
and five months. 

This patient had little relief from radium or 
roentgen therapy. 

This is the fifth case reported in the literature 
with bone metastases from a uterine sarcoma 
demonstrated on roentgenograms.* 


Case 1x. M. T., a housewife, aged sixty-one, 
was admitted to our service in October, 1937, 
with a chief complaint of spotting of bright red 
blood for fifteen months. For four months this 
had been accompanied by a sharp pain in the 
right lower quadrant. Menstruation began at 
thirteen years and occurred every thirty days 
for seven days' duration. Menopause occurred 
at the age of forty-five. She was gravida vir, 
para vil, 

Physical examination revealed an acutely 
and chronically ill patient. The abdomen was 
tense and a fluid wave was present. The cervix 
was atrophic and the parametria soft. The uterus 
was not palpable. Rectal examination revealed 
a large, firm, cystic mass in the cul-de-sac. This 
was about 10 to 15 cm. in diameter and seemed 
to originate in the left adnexa. 

A curettage was performed and pathological 
examination of the curettings revealed a com- 
pact arrangement of strands, cords, and nests of 
an epithelial type of cell growing in a totally ir- 
regular fashion in a fibrous tissue stroma. Cells 
were large with poorly defined outlines, but 
with an abundant cystoplasm. Nuclei were 
large, varied in size and shape, and were pale 
staining. Distinct mitoses were seen in the ma- 
jority of nuclei. In other areas the cells were of 
a spindle cell type, with smaller deeply staining 
nuclei, and retaining their compact cellular ar- 
rangement (Fig. 5 and 6). 

The pathological diagnosis was transitional 
cell epithelioma showing in several places highly 
suspicious signs of a genuine spindle cell sar- 
coma. 

Treatment and Course. The patient was very 
weak and received only 750 r (air) to each single 
20 by 20 cm. anterior and posterior pelvic field. 
The factors were 200 kv., § ma., with o.ç mm. 
Cu plus 1.0 mm. Al filter, at 80 cm. distance. 
Half-value layer o.9 mm. Cu. . 

On completion of therapy the patient signed 
out of the hospital and did not return. 


* Since this report we have had another case w'th a mixed 
osteoplastic and osteolytic metastasis to a lumbar vertebra. 
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This 1s presented as a possible case of car- 
cinosarcoma. 


COMMENT 


These 9 cases include 2 in which appar- 
ently complete removal of the tumor was 





5 Case 1x. Section showing highly anaplastic 
carcinoma 





Fic. 6. Case 1x. Section of same specimen showing an 
area strongly suggestive of sarcoma. 


followed by deep roentgen therapy, and 
who survived without recurrence thirteen 
years and three and one-half years respec- 
tively. 

One patient had incomplete removal of 
the tumor followed by intensive irradia- 
tion. She was followed without evidence of 
recurrence for four years and two months 
after therapy. 

Three of the 6 advanced cases showed 
marked palliative effect and only one 
showed little response to radiation therapy. 
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Two cases were lost during the course of 
therapy and no evaluation of their re- 
sponse can be made. 

Examination of all these cases has con- 
vinced us that radiation therapy is very 
important adjuvant in the treatment of 
these patients. 

We feel that there is a very definite place 
for preoperative roentgen or radium ther- 
apy since many of the patients are diag- 
nosed by dilatation and curettage before 
hysterectomy. This is certainly true in 
view of the high operative mortality 1e- 
ported in several series.’1° The debilitating 
effect of this rapidly necrosing tumor un- 
doubtedly contributes to this mortality. 
Intrauterine radium would do much to 
improve the preoperative condition of 
those patients whose tumors are present in 
the uterine cavity. Preoperative roentgen 
therapy may be used for the same purpose 
if the uterine cavity is so filled with neo- 
plasm that insertion of radium is impossi- 
ble. Cases vt and vu illustrate the remark- 
able improvement in general condition that 
followed radiation therapy. Total hyster- 
ectomy should follow irradiation in six to 
eight weeks. 

Postoperative high voltage radiation 
therapy is indicated in all cases. Small foci 
of neoplasm can easily be left behind de- 
spite apparently adequate surgery. We feel 
that irradiation will arrest these foci in 
some cases. There are several cases in the 
literature which were followed over long 
periods of time despite residua or recur- 
rence after surgery. Case ri is another ex- 
ample of this. 

Radium and roentgen therapy have a 
definite place as a palliative measure in 
advanced cases. Several of this series of 
cases showed gratifying palliation with 
radiation therapy. 


SUMMARY 


Nine cases of sarcoma of the uterus are 
presented and their treatment discussed. 

Three operable cases were treated by 
combined surgery and postoperative roent- 
gen therapy. Two are still well thirteen and 
three and a half years respectively. One was 
followed for four years and two months 
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without recurrence even though tumor was 
known to be left by surgery. 

Six inoperable cases were treated by ir- 
radiation alone. Three of these had com- 
fortable life prolonged by radiation ther- 
apy. 


I wish to express my appreciation to Dr. Rieva 
Rosh, Visiting Radiation Therapist at Bellevue Hos- 
pital, for her help and encouragement in the prepara- 
tion of this report. 


Radiation Therapy Department 
Bellevue Hospital 
New York 16, N. Y. 
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STUDIES ON THE METABOLISM OF RADIOISOTOPES 
BY VARIOUS FUNGI AND BACTERIA 


THE DISTRIBUTION OF ORGANISMS CONTAINING RADIOIODINE (Pt) 
IN THE ANIMAL BODY 
By I. A. PEARSON, J. M. HAMMER, K. E. CORRIGAN and H. S. HAYDEN 
From the Research Division, Department of Bacteriology and Department of 
Radiology, Harper Hospital 


DETROIT, MICHIGAN 


ADIOACTIVE iodine (I9*) has been 

used for some time in the study of thy- 
roid physiology, and its distribution in tis- 
sues in relation to time of administration is 
well known. 3.7 .9.10,15,10,23,25,25.27 [t ig known 
that certain thyroid carcinomas alter the 
iodine distribution.*5 This paper will deal 
with the apparently altered distribution of 
I?! when the solutions administered consist 
of spores or bacteria which have been 
grown in the presence of radioactive sub- 
stance. The technique for raising "radio- 
active" fungi has been previously reported?! 
but since then it has been rechecked and 
increased in scope. 


MATERIALS AND METHODS 


The radioactive I?! was received from the 
Atomic Energy Commission and was stand. 
ardized immediately prior to use. A calculated 
dose was administered and in each experiment 
all of the radioactivity was finally accounted 
for. 

The fungus cultures used in this study were 
from the stock culture supply of the Depart- 
ment of Bacteriology and were grown on Sa- 
bouraud's agar slants. 

The cultures were checked grossly and also 
microscopically for spores and each culture tube 
was filled to the top of the agar slant with either 
sterile distilled water or physiological saline. 
These cultures were then taken to the isotope 
laboratory where the radioactive isotope was 
added to the clear solution (I?! 20~1,000 micro- 
curies). During this transfer of radioactive io- 
dine, two persons were involved and both used 
protective aprons and gloves. One person pipet- 
ted the calculated dose of I?! with proper equip- 
ment, while the other person handled the cul- 
tures with tongs. All equipment and personnel 
involved were checked for radioactive contami- 
nation upon completion of the transfers. The 


cultures were exposed to these solutions for 
forty-eight to 120 hours in the isotope labora- 
tory. 

After exposure, the cultures were taken to the 
bacteriology laboratory to be filtered. Here the 
cultures, Seitz filters to be used, and suction 
flasks were placed on a metal tray behind a pro- 
tective shield, and all transfers and manipula- 
tions were made over the shield to prevent con- 
taminating the laboratory with radioactive ma- 
terial or exposing the personnel. The person 
doing the filtering wore rubber gloves and 
apron and handled the test tubes with 12 
inch. tongs. Each culture was washed with 
sterile saline (three to five washings) until 
the filtrate was essentially  radionegative. 
Each washing was collected in a 1$ cc. cen- 
trifuge tube placed inside the suction flask 
and a Geiger count done on it. This tube 
also prevented contamination of the vacuum 
equipment by the radioactive solution. 

When the filtrate was essentially radionega- 
tive, the material left upon the Seitz filter was 
tested for radioactivity; if positive, it was re- 
suspended in saline and examined with a micro- 
scope to insure the presence of spores and 
mycelia, If this suspension was considered 
satisfactory, it was drawn into a sterile lead- 
protected 1O cc. syringe and injected intra- 
venously into animals. Geiger counts were done 
on these animals thirty minutes after injection 
and daily thereafter. 

Small amounts of the fungi remaining on the 
Seitz filter were smeared on microscope slides 
and checked with the Geiger counter for radio- 
activity. If considered sufficiently active to 
make a radioautograph, the slides were taken 
to a dark room and placed in contact with pho- 
tographic plates for variable times, depending 
upon the amount of radioactivity (two to four- 
teen days). An extremely fine grain photo- 
graphic emulsion is necessary to record these 
small organisms. Kodak Nuclear Track plates, 
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Fic. 1. Radioautograph of thyroid of a normal dog 
forty-eight hours after administration of 500 mi- 
crocuries of I?! intravenously, showing the iodine 
distributed throughout the cells and colloid ina 
uniform manner. X200. Hematoxylin and eosin 
stain on radioautograph, 


Type NTB (25 Micron) were used.* These plates 
were then developed and the corresponding 
slide stained and both were examined micro- 
scopically. 

* The authors wish to thank the Eastman Kodak Company who 
supplied the plates. 
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Pathogens (Mycobacterium tuberculosis, etc.) 
were handled essentially this way, except that 
the slide and film were kept in a petri dish which 
could be sterilized after completion of the radio- 
autographs. As previously described, the patho- 
genic spore formers were always handled under 
a layer of liquid to prevent the dissemination of 
spores or radioactive particles into the air. The 
plates were developed in beakers which could 
also be sterilized after use. 


RESULTS 


Figure 1 shows a radioautograph of the 
thyroid of a normal dog made from animal 
47-264. This animal received 500 micro- 
curies of I?! intravenously forty-eight hours 
prior to a hemithyroidectomy. The tech- 
nique used in preparing this specimen was 
that of Evans.’ 

Table 1 indicates by + signs the relative 
distribution of I?! in the various organs at 
the times that the animal was checked for 
radioactivity. 

(1) It can be seen that, when various 
organisms have been exposed to P*- (ani- 
mals £—13), the iodine does not go directly 
to the thyroid gland as in the case of inor- 
ganic I?! solution (animals 1-4). 

(2) If organisms are administered intra- 
venously to the dog prior to exposure to 


TABLE I 


TABLE SHOWING THE RELATIVE DISTRIBUTION OF RADIOACTIVE IODINE FOLLOWING THE 
ADMINISTRATION OF STERILE INORGANIC [?! SOLUTION AND SUSPENSIONS 
OF MICRO-ORGANISMS WHICH HAVE BEEN MADE RADIOACTIVE 


Dog No. j* 





. (8-85) 16 lb. female brown T.** | 1+ | 4+ | 4+ 




















4+ 
chow, 100 microcuries I!? L. |}3+/3+]14+]1+ 
S. |4+/3+|2+|1+ 
B x) $j 2 
———— aX M 
2. (47-264) 20 lb. female white | T at lgt 
mongrel, 500 microcuries I!?! L. 2+ | 1 
5 2+ | 1 
B. [at] | = 
ee cd 
3. (47-265) 19 lb. female brown X 4T | 4 
mongrel, 1,000 microcuries I?! | L. a+ 13+ 
S 24 |14 
B. |4+/ t| + 
LL ——— Bak «dE Bea 
4. (47-239) 20 lb. male black T a+ | 4c 
mongrel, soo microcuries 1" 1 Ta | 2+ 
S r+ | t+ 
B. |4-| +] x 


— —À — |—— —— | ———— 
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Dog No. I" | 2 | 3 | 
5. (47-78) 38 lb. female mongrel, | T. | 1+ 1+ 
Alternaria spores and IĮ"! L. | 3+ 3+ 
S. 3T 34 
B. | 1+ 2+ 
6. (47—264, 48-5) 20 lb. male, | T. I+ 3+ 
white, long-haired, Fusarium | L. | 3+ 1+ 
and 20 microcuries I!?! S. 3+ o 
B. | 1+ o 
7. (48-5, 47-264) 18 lb. male, | T. | 3+ | 2+] 2+ 
white, Alternaria and I9! L. | 4+ ]3+]4+ 
5$. | 4] 2+ | 3+ 
B. |} 2+]2+/1+ 
8. (48-85) 16 lb. female brown | T. 1+ 
chow, Alternaria and I9! L. | 3+ 
S | 3 {i+ | a+ 
B. Id- | 1+ | 1 





9. (48-65) 15 lb. male bull, Fu- 
sarium and IĮ! (shock from 
Fusarium) 














T o 
i; Oo 
S o o 
B 
10. (47-251) 20 lb. female brown | T. | 2+ | 14+] 14 
chow, Oospora and I! L.. 24- | 1i | ro 
S. 3T | 1| 31+ 
B. I+ | rd | i-e 
II. (47-147) 24 lb. female, black | T. | 1+ I+ 
and brown terrier Blastomyces, | L. | 2+ 2+ 
Actinomyces, Monilia, Histo- | S. 2+ 2+ 
plasma, Cryptococcus, Sporo- | B. | 1+ 1+ 
trichium and I5! 
I2. (47-243) 30 lb. male, black | T. | 2+ | 2+ | 34+ 
hound, tubercle bacilli and I?! | L. I-c-| 1-0 | 1rd 
S. Id |1-4d4 | gro 
B. I+ | IB | ro 
13. (47-251) 20 lb. female brown | T. | 4+ 
chow, Fusarium intravenously, | L. | 2+ 
I9! intravenously, 20 micro- | S. 2+ 
curies B. I+ 
14. (00-000) 15 lb. male, black | T. | 2+ +} 4+ 
and white, Fusarium and 50 Ls 3+ — 
microcuries I3! S. 24+ | 1 —- 
B. | 2+ — 
* 30-60 minutes. 
** Thyroid, Liver, Spleen, Bladder. 
+ =doubtful. 


I?! (animals 13-14) and inorganic I?! solu- 
tion administered later, the iodine is dis- 
tributed in the same manner as in the con- 
trols (1—4). 

Animal 48-85 (8) was given Alternaria 
+I! and the iodine did not go to the thy- 
roid directly. Several months later the same 
animal was given 100 microcuries [?! (1) 








TF e—a 


17 | 8 | 9 | 0 | a | a2 | ag | og 
pq I+ se 
2+ I+ Oo 
3+ 2+ (e) 
I+ I+ Oo 
| 2+ | 
Id 
I+ | 
I-- | 
Id-|o Oo 
+ | © O 
= E O 
= |© Oo 
= t / 2-7) is |S 
JT 1 37 | a? + 16 
a) 3 (134 1 te 16 
+ + | 2 | t+} 0 
I+ | I+ |o 
fe) e] Oo 
Id-|1-d- |o 
o Oo Oo 
I+ Oo 
I+ Oo 
2+ o 
I+ fe) 
Oo Oo 
I+ $ RA 
Oo o o 
fe] Oo o 
4 
= = 
= 
£ 


which followed the expected iodine distri- 
bution. 

Figures 2, 3 and 4 show radioautographs 
of microorganisms (see explanation of 
plates). 

DISCUSSION 

As we have shown in a previous publica- 

tion,” all of the radioactive element present 
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Fic. 2. 4, Fusarium after a ninety-six hour exposure to 300 microcuries of [?!, Dilute methylene 
blue stain. X200. B, radioautograph of 2. 


in the suspensions of organisms which were 
injected into animals had been actually 
metabolized by and incorporated into the 
organisms. The concentrations of pure or- 
ganisms on the filters were leached and 
washed until the washings gave less than 10 
counts per minute per milliliter above 
background. The organisms were then re- 
suspended in fresh (non-radioactive) sterile 


saline. In subsequent radioautographs, the 
organisms proved to be very active, while 
neither the dried suspension medium nor 
fibers from the Seitz filters showed any de- 
tectable activity. 

Animals 1—4 are the control animals that 
received dosages of 100 to 1,000 microcuries 
of I?' intravenously. These animals re- 
vealed large accumulations of I?! in the 





Fic. 3. 4, Mycobacterium tuberculosis after a ninety-six hour exposure to 300 microcuries of I??!, Ziehl-Nielsen 
stain. X1250. B, radioautograph of 4 on Eastman NTB 25 micron uncoated plate. x 1250. The radioauto- 
graphs demonstrated that the isotope was present in the organi$ms in sufficient quantity to affect the plate. 
At the magnification used the depth of focus was decreased to the extent that all of the affected silver gran- 
ules could not be focused in the same plane, therefore these radioautographs are not as satisfactory as those 


done on colonies at lower magnifications. 
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region of the bladder immediately (thirty 
to sixty minutes) after the injection and 
most of the I! in the thyroid area at the 
twenty-four hour period and thereafter. 
This 1s the expected or predicted distribu- 
tion of the I??!, 

In animals 5—12 inclusive the radioactive 
iodine, which was taken up by the various 
fungi (pathogens and non-pathogens) and 
tubercle bacilli prior to injection, did not 
follow the same distribution as uncom- 
bined inorganic I!, Instead of going to the 
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The ability of fungi to absorb and to re- 
tain the radioiodine varies with the genera; 
therefore, it was not always possible to give 
the same quantity of radioactivity in a 
tolerable quantity of suspension of the 
organism. The quantitative uptake and 
retention of radioactive isotopes by micro- 
organisms has been the subject of a previ- 
ous publication and this study is being con- 
tinued. For the purposes of this paper, the 
quantitative value of the dosage is not sig- 
nificant since our purpose was to study: (1) 





Fic. 4. 4 and B, same as Figure 3 except 1500. 


thyroid as in the controls, the iodine ap- 
parently remained within the micro-organ- 
isms, which were picked up by the reticulo- 
endothelial system, until these were de- 
stroyed. 

Alternaria containing I! was injected 
intravenously into animal s and, as shown 
in Table I, did not go directly to the thy- 
roid. The animal was sacrificed in fourteen 
days and Geiger counts on the viscera 
showed radioactivity in the thyroid only. 
Cultures from liver, spleen and lung failed 
to show evidence of the injected organism. 
Apparently, when the J/rerzaria was de- 
stroyed by the macrophages in the liver 
and spleen, the iodine was released and 
then went to the thyroid gland. 


the initial localization of the radioactivity, 
(2) 1ts subsequent distribution and (3) its 
final disposition in the animal body. 

For example, animal 6 and 7 are the 
same dog employed twice in two different 
experiments to contrast the rates of ex- 
change of radioiodine in the case of 
Fusarium and of Alternaria. As No. 6, this 
animal was injected with Fusarium con- 
taining [?!', Nine months later this same 
animal was injected with A/ternaria pre- 
pared in the same manner. As will be seen 
from Table 1, the ;/terzaria retained the 
radioactive tracer in the liver and spleen 
for a much longer period of time than did 
the Fusarium, although both caused its re- 
tention in these organs much longer (days) 
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than the normal retention period for simple 
inorganic radioiodine, as shown in the con- 
trol animals. 

In animal 8 the A/ternaria-radioiodine 
study was repeated in a different animal 
and the results in animal 7 were confirmed. 

The technique of injecting significant 
quantities of suspensions of the micro- 
organisms constituted a problem in itself, 
particularly when a high specific radioac- 
tivity within the organism made standard 
procedures of colloid preparation impracti- 
cal or difficult. In general, it was demon- 
strated that 5 milliliters of a suspension of 
micro-organisms having just a faintly 
opalescent appearance and containing 
about § milligrams of organisms per milli- 
liter was the maximum which could be ad- 
ministered safely. 

Animal 9 was the only one killed unin- 
tentionally. In this case a suspension of 
Fusarium mycelium, which had been 
cleared as completely as possible of spores, 
was injected. It was not found possible to 
reduce the particle size of this suspension to 
a desirable level and visible small clusters 
were present. This animal went into shock 
and died immediately. Multiple emboli 
were found in the lungs at autopsy. It was 
demonstrated that the clusters of mycelia 
had served as nuclei for the emboli. 

In animal 10 Oospora containing I?! was 
injected and the resulting iodine uptake 
was demonstrated to be altered in a man- 
ner similar to that in the case of Alternaria. 

In animal 11 Blastomyces dermatitidis 
containing I?! was injected intravenously. 
Geiger counter examination revealed al- 
tered I?! distribution, the activity being 
found in the chest, liver and splenic areas. 
This animal died at the end of twenty-one 
days of systemic blastomycosis as proved 
by cultures of lung, liver, spleen and nasal 
secretion and by microscopic sections. 
Splenic aspirations on this animal during 
life were positive for Blastomyces on culture 
and were radioactive for a period of eight 
days. After fourteen days there was no de- 
tectable radioactivity in any area. Cultures 
for organisms other than Blastomyces were 
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negative throughout. At no time during 
this experiment was a significant concen- 
tration of radioiodine built up in the thy- 
roid. 

A partial study was also conducted with 
Actinomyces asteroides, Cryptococcus neo- 
formans, Histoplasma capsulatum, Candida 
albicans and Sporotrichum schenckii. Only 
one experiment could be conducted with 
these organisms and, hence, the results are 
not considered conclusive. There was no 
indication that the behavior of the radio- 
iodine present in these organisms gave any 
result different from that described with 
the Blastomyces. 

In contrast to the non-pathogens, the 
Blastomyces was not destroyed by the 
reticulo-endothelial system, but continued 
to multiply and eventually killed the host. 
It is demonstrated by this experiment that 
the pathogen alters the iodine distribution 
in a manner different from the non-patho- 
gen in that no significant concentration of 
radiolodine is released to be collected in the 
thyroid. 

In animal 12 Mycobacterium tuberculosis 
(human) containing I?! was administered 
intravenously. ^ Radioiodine appeared 
quickly in the thyroid but in weak concen- 
tration, representing about 1o per cent of 
the dose administered. This probably rep- 
resents some actual destruction of the or- 
ganism or an attack upon its waxy capsule, 
since the preparation had been washed 
clean of radioactivity before administra- 
tion. After the third day there was a de- 
crease in the activity of the thyroid to a 
negligible level but a continued, significant 
radioactivity was demonstrable in the liver 
area. This animal was sacrificed and found 
to have a miliary tuberculosis involving 
the lungs, liver, spleen and tracheobron- 
chial lymph nodes. The organism was re- 
covered on postmortem culture of all of the 
above organs. The significance of this ex- 
periment lies in the fact that it was demon- 
strated» that the radioactive tracer was re- 
tained in the area most affected by the 
tuberculosis infection. These results may, 
in part, explain the fact demonstrated re- 
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peatedly in this laboratory, that tubercu- 
lous lesions simulate in some respects the 
iodine metabolism of aberrant thyroid tis- 
sue in the human. In any case, it demon- 
strates a practical technique for tracing the 
path of these organisms. 

Many check experiments were performed 
in order to be sure that the results pre- 
sented were not due to some factor other 
than those to which they are ascribed. For 
example, animal 13 was given Fusarium 
intravenously one week prior to injection 
of I9, A standard tracer dose of radio- 
iodine was administered at the end of the 
week and was found to follow the standard 
pattern for a normal animal without any 
demonstrable abnormality. It is illustrated 
that neither the non-pathogenic Fusarium 
nor any minor lesions which it may have 
produced due to mechanical obstruction or 
other possible side effect influenced the 
course of the radioactive tracer. Since it 
might not be expected that active Fusarium 
would still be present to any significant ex- 
tent in the animal body at the end of one 
week, this experiment was repeated with a 
suspension of Fusarium administered fif- 
teen minutes before the administration of 
100 microcuries of radioactive iodine. 
Geiger counter studies were started at the 
end of an additional ten minutes and con- 
tinued throughout the next thirty minutes. 
Serial studies were conducted in the usual 
manner thereafter. 

In Table 1 only one entry is made rep- 
resenting the first day; this is the average 
count of the first day. By the second day 
there was only the normal distribution of 
radioactivity in the liver and spleen which 
gave 550 and $60 counts per minute re- 
spectively compared to 1,450 for the thy- 
roid. On the third day the thyroid count 
was 1,800 counts per minute, while the 
spleen gave 150 and the liver 130. The soft 
tissue showed a normal rate of decrease 
throughout. There was no excess of activity 
over the site of injection and counts over 
both shoulders were identical. It was dem- 
onstrated that the injection of Fusarium 
had absolutely no effect upon the distribu- 
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tion of the radioactive iodine injected into 
the same vein fifteen minutes later. 


CONCLUSIONS 


1. The distribution of pathogenic and 
non-pathogenic organisms administered 
intravenously can be followed by first mak- 
ing the organism radioactive. 

2. Relative rates of destruction of non- 
pathogens are demonstrated by the de- 
crease in radioactivity of the reticuloendo- 
thelial system and increase 1n radioactivity 
of the thyroid when I?! is used as the tracer. 

3. The relative indestructibility of the 
pathogens as compared to the non-patho- 
gens is illustrated by the retention of the 
radioactive tracer in the lesions of blasto- 
mycosis and tuberculosis. 

4. Various techniques, including radio- 
autographs, for the study of these effects 
are presented. 


Department of Radiology 
Harper Hospital 
Detroit 1, Mich. 
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PORTABLE PROJECTOR FOR ROENTGENOGRAMS* 


By RAYMOND A. DILLON, M.D., and WILLIAM P. MURPHY, JR., M.D. 


BOSTON, MASSACHUSETTS 


HE authors have long felt that some 

type of apparatus to project full sized, 
original roentgenograms on to a large screen 
would beof utmost value wherever roentgen- 
ograms are to be demonstrated. For some 
time one of us has attempted to show 
roentgenograms to large groups at hospital 
staff meetings, roentgenologic conferences, 
professional societies and to classes of 
medical students. Conventional methods 
have left much to be desired. All but the 
grossest detail on the film is lost to those 
beyond the first few rows. 

The use of the view box, with all of its 
recent improvements, is obviously un- 
satisfactory both to the audience and to 
the speaker. Often the field under discussion 
cannot be seen satisfactorily even with a 
pair of binoculars. Reproducing films on 
a lantern slide not only entails much delay 
and expense, but the result is often dis- 
appointing. This is partially due to the 
photographer not knowing what range of 
tones to reproduce, and to the physical 
impossibility of reproducing on a single- 
coated emulsion the full scale of tones 
present on a properly exposed double- 
coated roentgen film. 

After much thought over a period of 
years, and experimentation with numerous equipment and preliminary condensers. A 45 
methods of projection, the present ap- degree mirror in the large section directs a hori- 
paratus was constructed. Numerous light zontal beam up through the field lenses and film. 


sources were tried and many condenser The light is converged on to the overhead projec- 
tion lens and is reflected to the screen by a surface- 
coated mirror. The height of the overhead pro- 











Fic. r. The roentgenogram to be demonstrated is jecting system is such that a person walking in 
placed on the field condenser. The smal section front of the apparatus will not interfere with the 
on the right contains the light source, cooling image on the screen. 


* Shown in an exhibit at the Forty-ninth Annual Meeting, American Roentgen Ray Society, Chicago, Ill., Sept 14-17, 1948. 


047 


848 


systems were investigated. A major obstacle 
has always been the unavailability of com- 
mercially made components. After the 
present optical system was decided upon, 
most of the lenses had to be individually 
designed and ground. Plastic lenses have 
proved unsatisfactory. 


Raymond A. Dillon and William P. Murphy, Jr. 


JUNE, 1949 


cause it readily separates into four main 
components. When taken apart, metal 
doors are arranged to fit over the openings 
and protect the various lenses. Rubber 
wheels allow the individual sections to be 
rolled along the floor, or the whole ap- 
paratus assembled can be pushed from 





Fic. 2. In spite of the weight and size, the equipment is relatively easy to transport because it readily sepa- 
rates into fourmain components. When taken apart, metal doors are arranged to fit over the openings and 
protect the various lenses. Rubber wheels allow the individual sections to be rolled along the floor, or the 
whole apparatus assembled can be pushed from room to room. Disappearing handles allow the sections 


to be easily carried. 


Because of the large size of a 14 by 17 
inch film, as compared with a 35 mm. or 
standard lantern slide, this type of pro- 
jector must, of necessity, have large 
physical dimensions. Some of the lenses 
weigh seventy pounds each. To save weight, 
many of the mounts, and other metal parts, 
are cast aluminum. 

In spite of the weight and size, the equip- 
ment is relatively easy to transport be- 


room to room. Disappearing handles allow 
the sections to be easily carried. 

The smaller section contains the light 
source, cooling equipment and preliminary 
condensers. These are mounted in a vertical 
position. The larger section contains the 
field cgndenser system which is mounted 
horizontally. It is protected by a piece of 
plate glass directly above, on which the 
film to be projected is placed. In this section 
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is a mirror placed at 45 degrees to the 
optical axis which serves to redirect the 
horizontal beam up through the field lenses. 
The light beam, having passed through 
the field condenser and the film, now 
converges to pass through the projection 
lens mounted in the overarm. It is reflected 
toward the screen by a second surface- 
coated mirror. 

The instrument may be placed in any 
upright position relative to the screen. The 
overhead reflecting mirror can be tilted up 
or down, as well as turned through 360 
degrees. A sharp focus is obtained by rack- 
ing the projecting lens up and down. The 
projecting lens is a specially designed 
achromat of large numerical aperture. Due 
to the large size of the image to be pro- 
jected, great difficulty was encountered 
in designing lenses to provide a sharp 
focus throughout the field, but this was 
finally accomplished. 

Since the apparatus was meant to be 
used in many different institutions, the 
entire source and cooling equipment were 
constructed so that they could be supplied 
from the average electrical outlet and not 
require special wiring or speclal kinds, or 
amounts, of electricity. 

In use, the film to be demonstrated is 
simply placed on the field condenser 
aperture and the electricitv switched on. 
At a distance of 30 feet, the image fills a 
6 by 8 foot screen. Separate case roentgen- 
ograms are easily shown and the entire 
teaching collection of a department is made 
immediately available for routine demon- 
strations. No detail is lost in projection 
for the original film is used as the image. 
Multiple films, such as sinus views or spot 
films, may be shown simultaneously. For 
example, four 5 inch diameter views may 
be projected at once. The lecturer may 
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point out detail on the film and a clear 
image of the pointer used will betransmitted 
to the screen. Marks made on the film will 
be clearly shown. Cleared film or white 
paper may be used for diagram and any 
drawings or writing, such as one would 
make on a blackboard, will be seen greatly 
magnified. Photographs may be enlarged 
on roentgen-ray film and likewise pro- 
Jected. 

The greatest problem in projection of 
roentgenograms has always been the tre- 
mendous amount of heat produced by the 
light source and transmitted to the film. 
Using any one of the innumerable possible 
projection methods, it 1s an easy matter to 
obtain almost any amount of light on the 
screen simply by increasing the amount 
of light at the source, but the film is likely 
to catch on fire. The great difficulty is that 
there is no efficient method of changing 
electrical energy into visible light. The best 
commercial projection bulb is less than 20 
per cent efficient. This means that about 
80 per cent of the electrical energy is turned 
into heat and transmitted with the light. 
This projector uses a 1,500 watt bulb and 
thus there is produced about the same 
amount of heat as two hot plates on an 
electric stove. This great amount of heat is 
effectively separated from the visible light 
by differential reflection and absorption so 
that a film may be left on the machine 
indefinitely without damage of any kind. 

During the past year, the apparatus has 
been used with many different groups, 
large and small, and in a variety of rooms 
and auditoriums; both day and night and 
with an assortment of screens. Brilliance 
and detail have been most satisfactory. 


180 Marlborough St. 
Boston, Mass. 





June, 1949 


THE AMERICAN JOURNAL OF ROENTGENOLOGY 
AND RADIUM THERAPY 


Editor: Merritt C. SosMAN, M.D. 
Associate Editor: LAWRENCE REYNOLDS, M.D. Assistant Editor: Rutu BIGELOW, s.s. 


Editorial Board: A. C. CunmisTiE, M.D. E. H. SKINNER, MD. Lauriston S. TAYLOR 

Advisory Board for Pathology: Eucene L. Opie, M.D. 
Collaborating Editors: The Officers and Committee Members of the Societies of which this Journat is the 
official organ, whose names appear on this page, are considered collaborating editors of this JounNAL. Foreign 
Collaborators: GÖSTA FORSSELL, M.D., STOCKHOLM, R. Lepoux-Lesarp, M.D., Paris. 


Publisher: CuarLes C Tuomas, 301-327 East Lawrence Avenue, Springfield, Illinois. 


Issued Monthly. Subscription $10.00 per year, $11.00 in Canada and $12.00 in foreign countries. Advertising 
rates submitted on application: Editorial office, 110 Professional Building, Detroit, Mich., Office of publication 
301-327 East Lawrence Avenue, Springfield, Ill. Information of interest to all readers will be found on page iv. 


Officers and Standing Committees 


AMERICAN ROENTGEN RAY SOCIETY 


President: Lawrence Reynolds, Detroit, Mich.; 
President-Elect: U. V. Portmann, Cleveland, Ohio; 
rst Vice-President: C. M. Richards, San Jose, Calif; 
2nd Vice-President: E. E. Barth, Chicago, Hl; Sec- 
retary: H. Dabney Kerr, University Hospital, Iowa 
City, Iowa; Treasurer: Wendell G. Scott, 510 South 
Kingshighway Blvd., St. Louis 10, Mo. 

Executive Council: Lawrence Reynolds, U. V. 
Portmann, C. M. Richards, E. E. Barth, H. D. Kerr, 
W. G. Scott, M. C, Sosman, H. G. Reineke, J. T. 
Case, C. A. Good, R. C. Beeler, J. B. Edwards, P. A. 
Bishop, M. J. Geyman, H. F. Hare, Chairman, 605 
Commonwealth Ave., Boston 15, Mass. 

Program Committee: H. D. Kerr, Iowa City, Iowa, 
M. C. Sosman, Boston, Mass., J. T. Case, Chicago, 
H., C. A. Good, Rochester, Minn., H. F. Hare, Bos- 
ton, Mass., U. V. Portmann, Chairman, Cleveland 
Clinic, Cleveland 6, Ohio. 

Publication Committee: P. C. Swenson, Phila- 
delphia, Pa., R. J. Reeves, Durham, N. C., J. T. 
Case, Chairman, Chicago, Ill. 

Finance Committee: E. L. Jenkinson, Chicago, HI, 
B. R. Young, Philadelphia, Pa., H. G. Reineke, 
Chairman, Cincinnati, Ohio, 

Committee on Scientific Exhibits: R. A. Arens, 
Chicago, HL, E. B. D. Neuhauser, Boston, Mass., 
C. A. Good, Chairman, Rochester, Minn. 


Representative on National Research Council: Rob- 
ert P. Ball, New York, N. Y. 


Editor: Merrill C. Sosman, Peter Bent Brigham 
Hospital, Boston, Mass. 


Associate Editor: Lawrence Reynolds, 110 Profes- 
sional Building, Detroit 1, Mich. 

Assistant Editor: Ruth Bigelow, 110 Professional 
Building, Detroit 1, Mich. 

Editorial Board: A. C. Christie, E. H. Skinner, 
Lauriston S. Taylor. 

Advisory Board for Pathology: Eugene L. Opie. 


Fiftieth Annual Meeting: Netherland Plaza Hotel, 
Cincinnati, Ohio, October 4-7, 1949. 


AMERICAN RADIUM SOCIETY 

President: Maurice Lenz, New York, N. Y; 
President-Elect; Willtam S. MacComb, New York, 
N. Y.; zst Vice-President: Leland R. Cowan, Salt 
Lake City, Utah; 2nd Vice-President: James A. 
Corscaden, New York, N. Y.; Secretary: Hugh F. 
Hare, 605 Commonwealth Ave., Boston, Mass.; 
Treasurer: Howard B. Hunt, University Hospital, 
Omaha, Nebr. 

Executive Committee: William E. Costolow, Chair- 
man, Los Angeles, Calif., Charles L. Martin, Dallas, 
Texas, A. N. Arneson, St. Louis, Mo. 

Program Committee: William S. MacComb, Chair- 
man, New York, N. Y., James F. Nolan, Los Angeles, 
Calif., John E. Wirth, Baltimore, Md., John V. 
Blady, Philadelphia, Pa. 

Publication Committee: Edward H. Skinner, Chair- 
man, Kansas City Mo., Simeon T. Cantril, Seattle, 
Wash., Harry Hauser, Cleveland, Ohio. 

Research and Standardization Committee: Robert 
B. Taft, Chairman, Charleston, S. C., Jacob R. 
Freid, New York, N. Y., K. W. Stenstrom, Minnea- 
polis, Minn, 

Education and Publication Committee: James A. 
Corscaden, Chairman, New York, George C. Andrews, 
New York, A. N. Arneson, St. Louis, Mo. 

Faneway Lecture Committee: Douglas Quick, 
Chairman, New York, N. Y., G. Failla, New York, 
N. Y., F. W. O'Brien, Boston, Mass. 

Representatives on American Board of Radiology: 
Douglas Quick, New York, N. Y., B. P. Widmann, 
Philadelphia, Pa., F. W. O'Brien, Boston, Mass. 

Committee on Arrangements: E. P. Pendergrass, 
Chairman, Philadelphia, Pa., John F. Hynes, Wil- 
mington, Del, P. C. Swenson, Philadelphia, Pa. 

Advisory Committee on X-ray and Radium Pro- 
tection of the National Committee on Radiation Pro- 
tection: Edith H. Quimby, New York, N. Y., J. E. 
Wirth, Baltimore, Md. 

Exhibit Committee: Robert E. Fricke, Chairman, 
Rochester, Minn., William Harris, New York, N. Y., 
Milton Friedman, New York, N. Y. 

Thirty-first Annual Meeting: Ambassador Hotel, 
Atlantic City, N. J., June 5-7, 1949. 


850 


VoL. 61, No. 6 





INTUSSUSCEPTION 


HE function of the radiologist in the 

care of infants suspected of having in- 
tussusception may be considered in both its 
diagnostic and therapeutic aspects. 

Ithas been stated that clinical diagnosis of 
intussusception in infants is usually simple 
with the recognition of colicky abdominal 
pain, palpation of an abdominal mass, and 
the observation of blood in the stools. Ladd 
and Gross, in their authoritative text, re- 
port that the roentgen examination was re- 
sorted to in only 25 of 484 cases, or in about 
§ per cent of the cases of intussusception 
observed at the Boston Children's Hospi- 
tal. There is general agreement that the 
most important factor in a successful out- 
come of these cases is early diagnosis and 
treatment. It is evident that the earlier the 
diagnosis is to be made, the less characteris- 
tic the symptoms will be. Colicky abdomi- 
nal pain is not always easy to recognize in 
infants and may be seen in a variety of con- 
ditions. Likewise, abdominal masses are 
dificult to palpate in a distressed infant 
and different observers may report differing 
impressions. Bleeding would seem to be a 
rather late manifestation when the intus- 
susception has been present for some time 
and considerable vascular congestion has 
already developed. Signs of bowel obstruc- 
tion are an even later manifestation and 
when this has occurred the bowel is often 
gangrenous and the intussusception irre- 
ducible. Mistakes in diagnosis are made and 
the procedure of exploratory laparotomy 
before other methods of investigation have 
been exhausted is to be deplored and is for- 
tunately falling into disuse in recent years. 
The roentgen examination of the ceton by 


t Ladd, W, E., and Gross, R. E. Abdominal Surgery of Infancy 
and Childhood. W., B. Saunders Company, Philadelphia, 1947. 
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barium enema provides a rapid, simple, ac- 
curate and reliable means of diagnosis in 
ileocolic intussusception, which is by far the 
most common type of intussusception in 
infants. If an early and accurate diagnosis 
is to be made it would seem that this pro- 
cedure should be much more frequently 
employed. 

The treatment of intussusception in this 
country has been almost entirely surgical. 
Ladd and Gross mention non-operative 
methods only to condemn them as danger- 
ous and unwarranted. However, observers 
have reported the spontaneous reduction of 
intussusception and reduction has appar- 
ently occurred under ether anesthesia. Re- 
duction has also been noted not infre- 
quently following a diagnostic barium en- 
ema. It is reasonable to suppose that if an 
intussusception is recognized early a reduc- 
tion could easily be accomplished by a gen- 
tle retrograde pressure such as may be ex- 
erted by a barium enema. The use of enemas 
of various types in the treatment of intus- 
susception has a long history antedating 
the use of surgery. The barium enema ad- 
ministered under roentgenoscopic control 
and controlled hydrostatic pressure is, of 
course, a great Improvement over other 
forms of treatment by enema. This method 
has been widely employed abroad with 
apparent success. The monograph of Hans 
Hellmer” on “Intussusception in Children; 
Diagnosis and Therapy with Barium En- 
ema” records the experience at the Univer- 
sity Clinics in Lund, Sweden, with 162 cases 
of intussusception observed in a period of 
fourteen years. Reduction was accom- 
plished by barium enema in 80 per cent of 


? Hellmer, Hans. Intussusception in Children; Diagnosis and 
Therapy with Barium Enema. Acta radiol., suppl. 65, 1948. 
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the cases. There were no deaths in these 
cases. Among the 30 cases where operation 
was necessary there were 9 deaths. Lind- 
berg and Morales? have more recently re- 
ported the successful treatment by barium 
enema of acute early intussusception in 18 
consecutive cases in infancy. They empha- 
size the importance of early diagnosis for 
the success of this form of treatment. All of 
their patients had symptoms of less than 
twelve hours' duration and in 14 the symp- 
toms had been present for less than six 
hours. The recent report by Ravitch and 
McCune! from the surgical department of 
the Johns Hopkins Hospital will undoubt- 
edly stimulate the non-operative treatment 
of intussusception in this country. As 
surgeons they favor treatment by barium 
enema and record data showing that the 
mortality and morbidity in intussuscpetion 
have been much reduced since the treat- 
ment has been primarily by barium enema. 
They report 33 cases treated primarily by 
barium enema with no deaths and in 24 of 
these, or 73 per cent, reduction was accom- 
plished by the barium enema alone. They 
provide convincing answers to the objec- 
tions commonly raised to this method of 
treatment. The time required for the bar- 
ium enema is not prohibitive and should 
not cause a serious delay if operation proves 


3 Lindberg, Gustaf, and Morales, Olallo. Treatment of acute 
intussusception by an enema of roentgenologic contrast medium. 
Am. F. Dis. Child., March, 1949, 77, 303-309. 

i Ravitch, M. M., and McCune, R. M. Reduction of intussus- 
ception by barium enema; clinical and experimental study. Znan. 
Surg., 1948, 728, 904-917. 
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to be necessary. The accuracy of diagnosis 
of complete reduction by barium enema is 
high but the possibility of the rare ileo-ileal 
intussusception must be kept in mind. Re- 
currence of the intussusception is appar- 
ently higher following reduction by barium 
enema (16.5 per cent according to Hellmer) 
than following surgery (2 per cent accord- 
ing to Ladd and Gross). As for the lesions 
which may be responsible for the intussus- 
ception (Meckel's diverticulum, intestinal 
polyp or other tumor, and duplication), 
these are rare (5 per cent in the series of 
Ladd and Gross) and are better dealt with 
at a later operation than at the time the 
intussusception is reduced. As for possible 
rupture of the bowel, Ravitch and McCune 
state that it may occur during the course of 
reduction whether by hydrostatic pressure 
or manual manipulation but is much less 
likely to occur during a barium enema 
“since less force is employed and that force 
is diffusely distributed." 

If the intussusception has not been com- 
pletely reduced by barium enema the 
surgeon's task will have been simplified as 
the manual reduction of an ileocecal intus- 
susception is much simpler than the manual 
displacement of the small intestine from the 
distal colon requiring a wider exposure and 
a more time-consuming manipulation. 

The treatment of intussusception offers a 
test and a challenge for the close coopera- 
tion and interdependence of the pediatri- 
cian, surgeon, and radiologist. 

WiLLIAM A. Evans, Jr., M.D. 


VoL. 61, No. 6 





THOMAS S. STEWART 
1876-1949 


R. THOMAS S. STEWART, a mem- 

ber of the American Roentgen Ray 
Society since 1903 and one of the pioneers 
in roentgenology in Philadelphia, died on 
February 19, 1949, at the age of seventy- 
three. The following notice was written by 
Dr. George E. Pfahler for publication in the 
program of the Philadelphia Roentgen Ray 
society: 


IN MEMORIAM DR, THOMAS S, STEWART 


"We have lost another distinguished 
pioneer in roentgenology. Dr. Thomas S. 
Stewart was one of six roentgenologists who 
met in Dr. Charles Lester Leonard's office 
and founded the Philadelphia Roentgen 
Ray Society in 1905. Dr. William S. New- 
comet and I are the only two of these pio- 
neers remaining. 

“Tom Stewart’ as we called him was 
born August 2, 1876, and died February 
19, 1949, at the age of seventy-three. His 
death is attributed to a series of heart at- 
tacks, the first of which occurred New 
Year's Eve, 1948. l 

“He retired from radiology in 1928. He 
did, however, retain his membership in 
both the Philadelphia and American Roent- 


gen Ray Societies until the time of his 
death. He was an active member of the 
Academy of Natural Sciences and was 
Curator of the Microscopic Section. He was 
also a Fellow of the Royal Microscopical 
Society of London, and a life member of the 
Historical Society of Pennsylvania, and a 
member of the Philadelphia County Medi- 
cal Society, the Medical Club of Philadel- 
phia, and of the American Medical Associa- 
tion. 

"He had his preliminary training and ex- 
perience in association with Dr. Leonard at 
the University of Pennsylvania Hospital. 
During the celebration of the soth Anni- 
versary of the discovery of the Roentgen 
Rays, he and I helped to collect some of the 
x-ray tubes and induction coils that were 
used in Philadelphia as early as 1896. In 
1905, and for a number of years thereafter, 
the Philadelphia Roentgen Ray Society 
met serially at the offices of the six mem- 
bers, at which time we demonstrated to 
each other any new apparatus, new tech- 
nique or new observations. It was really a 
close fellowship. Tom was loved by all of us 
and was well informed." 

GEORGE E. Praurgn, M.D. 
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PERCY JOSEPH DELANO 
1899-1949 


ERCY JOSEPH DELANO died sud- 

denly on January 13, 1949. Death was 
due to severe burns accidentally sustained 
in his home. 

Dr. Delano was born in Kewaunee, Illi- 
nois, September 21, 1899. He spent his boy- 
hood in Kewaunee and during the first 


World War served in the enlisted ranks of 
the Army of the United States. He came to 
Chicago where he received his premedical 
educatjon at Northwestern University and 
his M.D. degree from the University of Illi- 
nois in 1927. 

Following graduation he interned at the 
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Cook County Hospital and later returned 
to that institution where he studied radiol- 
ogy under the late Dr. Maximilian J. 
Hubeny. He became Chief of the Depart- 
ment of Radiology at the West Suburban 
Hospital in Oak Park, Illinois. 

Dr. Delano was very active profession- 
ally. He contributed numerous articles to 
the radiological literature. He was a diplo- 
mate of the American Board of Radiology; 
a member of the American Roentgen Ray 
Society, of the American College of Radiol- 
ogy, of the Radiological Society of North 
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America and a Fellow ot the Chicago 
Roentgen Society and of the American 
Medical Association. In addition to his pro- 
fessional activities he found time to write 
short stories which had been published in 
American and English magazines and to 
pursue his hobby, the violin and piano. 

Dr. Delano will be remembered by his 
colleagues as a man who was extremely 
generous with his time and knowledge 
which he was always willing to share with 
the many who sought his advice. 

RosrerT F. Sroxes, M.D. 


June, 1949 
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MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN Roentcen Ray SOCIETY 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
lowa City, lowa. Annual meeting: Netherland Plaza 
Hotel, Cincinnati, Ohio, Oct. 4-7, 1949. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Ambassador Hotel, 
Atlantic City, N. J., June 5-7, 1949. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N, Y. Annual meeting: Cleveland Auditorium and 
Statler Hotel, Cleveland, Ohio, Dec. 4-9, 1949. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6. Annual meeting: Chalfonte-Haddon 
Hall, Atlantic City, N. J., June 5, 1949. 

Section on RADIOLOGY, AMERICAN MEDICAL ÁSSOCIATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohto, Annual Meeting: Atlantic City, N. J., June 
8—10, 1949. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. W. Anderson, Tuscaloosa, Ala. Meets 
time and place Alabama State Medical Association. 

ARIZONA ASSOCIATION OF PATHOLOGISTS AND RADIOLOGISTS 
Secretary, Dr. R. Lee Foster, 507 Professional Bldg., 
Phoenix, Ariz. Two regular meetings a year. The annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Brooxtyn Roentcen Ray Society 
Secretary, Dr. Joseph Daversa, 603 Fourth Ave., Brook- 
lyn, N. Y. Meets monthly fourth Tuesday, Oct. to April. 

Burraro RADIOLOGICAL SOCIETY 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 


CENTRAL New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N, Y. Meets January, May, November. 


CENTRAL Onto RADIOLOGICAL SOCIETY 
Secretary, Dr. Paul D. Meyer, Grant Hospital, Colum. 
bus, Ohio. Meets at 6:30 P.M. on second Thursday of 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 

Cuicaco RogNTGEN Society 
Secretary, Dr. John H. Gilmore, 720 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 


CINCINNATI RADIOLOGICAL SOCIETY 
Secretary,eDr. Eugene L. Saenger, 735 Doctors Bldg, 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 


CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. J. R. Hannan, Cleveland Clinic, Cleveland 
6, Ohio. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April. 

Cororapo RADIOLOGICAL SOCIETY 
Secretary, Dr, Merk S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 


Department of Radiology, Colorado School of Medicine. 
Coxxrenicur VaLLeY RapioLocic SOCIETY 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 
Hartford, Conn. Meets second Friday Oct. and April. 
DarLas-Fogr Worta Roentcen Srupy CLUB 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 
Derrorr Roentcen Ray AND RADIUM SOCIETY 
Secretary, Dr. W. G. Belanger, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
East Bay Roentcen SOCIETY 
Secretary, Dr. Dan Tucker, 434-30th St. 
Calif. Meets first Thursday each month 
Hospital, Oakland. 
Froripa RADIOLOGICAL SOCIETY 
Secretary, Dr. F. K. Hurt, Riverside Hospital, Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 
GgonciA RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 
Houston X-ray CLUB 
Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month. 
RADIOLOGICAL Socrety or Kansas Crry 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. Wm. DeHollander, St. John's Hospital, 
Springfield, lll. Meets three times a year. 
InDIANA RogNTGEN SOCIETY 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 
Iowa X-Ray Crus 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bidg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during annual session of lowa State Medical Society. 
Special meetings by announcement. 
Kansas RADIOLOGICAL Society 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kan. Meets annually with State Medical Society. 


KENTUCKY RADIOLOGICAL SOCIETY | 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisvilleon first Saturday in Apr. 

Long Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N, Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 


Los AxGELes RADIOLOGICAL SOCIETY : 
Secretary, Dr. Wybren Hiemstra, 1414 S. Hope St., Los 
Angeles 15, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Assn. Building. 

LovtstANA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Loursvig LE RADIOLOGICAL SOCIETY 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 


Oakland 9, 
at Peralta 


* Secretaries of societies are requested to send timely information promptly to the Editor, 


» e 


C 


m 
2 


6 


Vot. 61, No. 6 


MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

MiLwaukeE Roentcen Ray SOCIETY 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota RADIOLOGICAL SOCIETY 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
timeof Minnesota State Medical Association the other in 
the fall. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr, Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New ExcrLAND RogNTGEN Ray SocigTY 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampsuire Roentcen Ray Soctery 
Secretary, Dr. A. C. Johnston, Elliott Community Hos. 
pital, Keene, N. H. Meets four to six times yearly. 

New York Roentcen Society 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 

Nortu CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. Hemphill, 1420 E. Fifth St., Char- 
lotte 4, N. C. Meetsin May and October. 

NonTH DakorA RADIOLOGICAL SOCIETY 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

NORTHERN CALIFORNIA RADIOLOGICAL CLUB 
Secretary, Dr. C. E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. 


Ouro Stare RADIOLOGICAL SOCIETY 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 


OKLAHOMA Strate RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually, 


Orecon RADIOLOGICAL SOCIETY 
Secretary, Dr. Boyd Isenhart, 214 Medical Dental Bldg., 
Portland $, Oregon. Meets monthly 2nd Wednesday, 
8:00 P.M, Library of University of Oregon Medical 
School. 

OntrEANs PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 


Paciric Norruwesrt RADIOLOGICAL SOCIETY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. ]. M. Converse, 416 Pine St., Williamsport. 
Annual Meeting: May 20 and 21, 1949, Bedford Springs 
Hotel, Bedford, Pa. 


PHILADELPHIA RogNTGEN Ray SocigTY 
Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
roth and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians. 

PITTSBURGH RogNTGEN SOCIETY e 
Secretary, Dr, R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hail 
Hotel on second Wednesday each month, October to 
May inclusive. 
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Queens RozgwTGEN Ray Soctery 
Secretary, Dr, J. E. Goldstein, 88-29 :63rd St., Jamaica 
3, N. Y. Meets fourth Monday of each month except 
during the summer. 


RADIOLOGICAL Section, BALTIMORE Mepicar Society 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, September to 
May. 

RADIOLOGICAL Section, Connecricur MEDICAL SOCIETY 
Secretary, Dr. Fred Zaff, 135 Whitney Ave., New Haven, 
Conn. Meets bimonthly on second Wednesday. 

RapiorogicaL Secrion, Disrricr or CoLomBiA MEDICAL 
SOCIETY 
Secretary, Dr. A, A, J. Den, 1801 K St., N. W., Washing. 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 p.m. 


RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 


RADIOLOGICAL Society or New JERSEY 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president, 


Rocuester Roentcen Rav Soctery, RocugsTER, N, Y. 
Secretary, Dr. Ralph E. Alexander, ror Medical Arts 
Bldg. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 


Rocky Mounrain RADIOLOGICAL SOCIETY 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets Shirley-Savoy Hotel, Denver, Colo, 
August 18, 19, 20, 1949. 

Sr. Louis Soctery or RADIOLOGISTS 
Secretary, Dr. C. J. Nolan, 737 University Club Bldg., St. 
Louis 3, Mo. Meets fourth Wednesday each month, ex- 
cept June, July, August, and September. 


SAN Dieco Roentcen Society 
Secretary, Dr. R. F. Niehaus, M Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


Section on RapioLoGyY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 


Secrion on Rapiotocv, ILLINOIS Stare MEDICAL Society 
Secretary, Dr. Harold L. Shinall, St. Joseph’s Hospital, 
Bloomington, IIL, 


SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 


SourH Caroutwa X-Ray SOCIETY 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 


TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at du time and place of the 
Tennessee State Medical Association. 


Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. R. P. O'Bannon. 650 Fifth Ave., Fort 
Worth 4, Texas. Next meeting, Dallas, Tegas, February 
3 and 4, 1950. 


UNIVERSITY or MICHIGAN DEPARTMENT or RogNTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, 
at 7 P.M, at University Hospital. 


University or Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 
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Uran Srate RADIOLOGICAL SOCIETY 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 


Virginia RADIOLOGICAL SOCIETY , 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 


WASHINGTON State RADIOLOGICAL SOCIETY 
Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 


X-Ray Sruby Crus or Saw Francisco | 
Secretary, Dr. W. F. Reynolds, University of California 
Hospital, San Francisco. Meets from January to July, 
1949, at Lane Hall, Stanford University Hospital, and 
from July to December 1949, at San Francisco Hospital, 


CUBA 


Socrepap bE RADIOLOGÍA v FISIOTERAPIA DE CUBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mzxico 


SocigDAD Mexicana pg RADIOLOGIA v FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 


Brirtsy Empire 


British IwsriruUTE or RADIOLOGY INCORPORATED WITH 
THE RÖNTGEN SOCIETY 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 PM. 
Medical Members’ meeting, on third Friday in each 
month at 5:00 P.M., 32 Welbeck St., London, W 1. 
FAcurTY or RADIOLOGISTS 


Honorary Secretary, Dr. I F. Bromley, 45, Lincoln's Inn 
Fields, London, W.C.2, England. 


SECTION OF RADIOLOGY or THE Roya Socrery or Mebi- 
CINE (CONFINED TO MEDICAL MEMBERS) 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1i Wimpole St., London. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. E. M. Crawford, 1535 Sher- 
brooke St., West, Montreal 26, Que. Meetings January 
and June. 

Secrion or RapioLoGv, CANADIAN MEDICAL Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 


SociÉrTÉ CANADIENNE-FRANCAISE D'ELECTROLOGIE ET DE 
Rapro.ocie MÉDICALES 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 
AUSTRALIAN AND New ZEALAND Association or Rabpi. 
OLOGISTS 
Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 
clue Dr. T. 1. Tyrer, 3 Lockerbie Court, East St. 
ilda. 
Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane 
South Australia, Dr. B. C. Smeaton, 178 North Ter. 
race, Adelaide. 
Western Australia, Dr. A. M. Nelson, 179-B St. 
Georges Terrace, Perth. 
New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 


SOUTH AMERICA 
SOCIEDAD ARGENTINA DE RADIOLOGIA 


Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 
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SocIEDADE BnasiLEIRA DE RapioLocia MEDICA 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
po Brazil. Meets monthly, except during January, 

ebruary and March. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, Sáo Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in Sáo Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 

SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociación Médica Peruana 
“Daniel A. Carrión,” Villalta, 218, Lima. 


SociepaD DE RaproLosica, CanceroLoGIA Y Fisica 
Mepica DEL Urveuay 
Secretary, Dr. Arias Bellini, 


CONTINENTAL EUROPE 


SociÉTÉ BeLGe pe RADIOLOGIE 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 


CESKOSLOVENSKÁ SPOLEČNOST PRO RONTGENOLOGH A 
RADIOLOGI v PRAZE 
Secretary, Dr. Roman Blaha, Praha xu, stát. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

PorisH SocigTY or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, s9 Nowogrodzka St., 
Warsaw, Poland. Next meeting, Krakow, June 2 and 3, 
1949. 

Gpansk Section, Poursu Society or RAproLoov 
Secretary, Dr, A. Smigtelska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk, 


Warsaw SECTION, Poiss Socierv or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, £9 Nowogrodzka St., 
Warsaw, Poland, Meets monthly. 

SOCIETATEA Romana DE RADIOLOGIE s1 ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Măräcine, 30, 
S. L, Bucuresti, Roumania. Meets second Monday in 

every month with the exception of July and August. 

ALL-Russran Roentcen Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S, A, Reinberg and S. G. Simonson. 
Meets annually. 


LENINGRAD Rogentcen Ray SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Rorentcen Ray SOCIETY 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S, T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 


SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SOCIEDAD ESPANOLA DE RADIOLOGIA Y ELgCTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 


SCHWEIZERISCHE RONTGEN-GESELLSCHAFT 
Suisse pe RADIOLOGIE) 
Presidamt, Dr. H. E. Walther, Gloriastr. 14, Zürich, 
Switzerland. 


Socreta lrALIANA pi Raprotocia MEDICA 


Secretary. Prof. Mario Ponzio, Ospedale Mauriziano 
Torino, Italy. Meets biannually. 


(Société 
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ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 
The Annual Mid-Summer Meeting of the 
Rocky Mountain Radiological Society will 
be held in Denver, Colorado, at the Shirley- 
Savoy Hotel on August 18, 19 and 20, 1949. 
As will be noted on the program, there 1s to 
be a symposium and conference on medical 
economics, particularly as they pertain to 
radiology. Also, there will be a symposium 
on the lesser circulation and on chest dis- 
eases, as well as a symposium on radioac- 
tive isotopes. Further information concern- 
ing the meeting may be obtained from the 
Secretary, Dr. Maurice D. Frazer, Lincoln, 
Nebraska. The following program has been 
arranged: 
Thursday Morning, August 18, 1949 
9:30-11:00 Registration. 

11:00-12:00 "Symposium on Ethics of Eco- 

nomics in Radiological Practice," James P. 

Kerby, M.D., Salt Lake City, presiding. 
12:30 Round Table Luncheon 

"Discussion. of Ethics and Economics,” 
James P. Kerby, M.D., Salt Lake City, 


presiding. 


Thursday Afternoon, August 18, 1939 
2:00 Howard B. Hunt, M.D., Omaha, pre- 
s} 


siding. 
President, Rocky Mountain Radiological So- 
ciety. 


Address of Welcome, President Colorado 
State Medical Society. 

2:10 Paul R. Weeks, M.D., Denver, presid- 
ing. 

“Pathology of Congenital Heart Disease,” 
Harold D. Palmer, M.D., Denver. 

2:45  "Angiocardiographv," J. E. Miller, 
M.D., Dallas. 

3:30 "Hypertension of the Pulmonary Cir- 
culation,” C. Allen Good, M.D., Rochester 
Minnesota. 

4:00 "The Auxiliary Heart," W. Walter 
Wasson, M.D., Denver. 

4:4§ “Discussion”’—-John B. Grow, M.D., 
Denver. Carl J. Josephson, M.D., Denver. 
Wm. B. Condon, M.D., Denver. 


$:00 Executive Session. . 


Thursday Evening, Augusti 18, 1949 
8:00 Joint Meeting with the Medical Society 
of the City and County of Denver. 
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Frederick H. Good, M.D., Denver, President 
of the Medical Society of the City and 
County of Denver. 


Guest Speakers 

Paul C. Swenson, M.D., Philadelphia, "Prob. 
lems in the Roentgen Examination of the 
Gastrointestinal Tract.” 

Charles L. Martin, M.D., Dallas, “The Treat- 
ment of Intra-Oral Cancer.” 


Friday Morning, August 19, 1949 
9:00 Thomas B. Bond, M.D., Ft. Worth, 


presiding. 
Vice President, Rocky Mountain. Radiologi- 
cal Society. 

"Double Contrast Study of the Colon," Rob- 
ert D. Moreton, M.D., Temple, Texas. 
9:20 “Lesions of the Small Intestine,” C. AL 
len Good, M.D., Rochester, Minnesota. 

9::0 “Bronchography in Carcinoma of the 
Lungs," John W. Walker, M.D., Kansas 
City. 

10:10. "Discussion" —lra H. Lockwood, M.D., 
Kansas City. John T. McGreer, M.D., Lin- 
coln. 

10:25. "Diagnostic X-ray Procedures at the 
Time of Labor," Paul C. Swenson, M.D., 
Philadelphia. 

11:00  "Uterosalpingography in the Diagnosis 
and Treatment of Sterility,’ Charles L. 
Martin, M.D., Dallas. 

11:45. "Discussion" Kenneth D. A. Allen, 
M.D., Denver. Charles G. Freed, M.D. 
E. Stewart Taylor, M.D. 

12:30 Round Table Luncheon 

"Discussion of Diagnostic Problems," Wm. 
W. McCaw, M.D., Greely, Colorado, pre- 
siding. 


Friday Afternoon, August 19, 1949 


2:00 Kenneth D. A. Allen, M.D., presiding. 
President-Elect, Rocky Mountain Radio- 
logical Society. 

“Characteristics, Instrumentation and Safe 
Handling of Radioisotopes in Medical 
Practice, Paul G. Aebersold, Ph.D., Oak 
Ridge, Tennessee. 

2145 “Application of Radiophosphorus in 
Radiological Practice,” Capres S. Hatch- 
ett, Amarillo, Texas. 

3:15. "Studies on the Genesis and Function 
of Neoplasms of the Thyroid with Modern 
Tools,” R. W. Rawson, M.D., New York. 

4:00 “The Treatment of Hyperthyroidism 
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by Radioiodine," Earl R. Miller, M.D., 
San Francisco. 

4:46 "Discussion"— Thad P. Sears, M.D., 
Fort Logan, Colorado. Charles F. Inger- 
soll, M.D., Fort Logan, Colorado. 

g:00 Executive Session. 


Friday Evening, August 19, 1949 

7:00 Social Hour. 

7:30 Informal Banquet, Howard B. Hunt, 
M.D., presiding. 

8:45 Address: “Illustrated Travelogue 
Through Scandinavia and Great Britain," 
Hamilton Berg, M.D., Bismarck, North 
Dakota. 


Saturday Morning, August 20, 1949 


9:00 Installation of Officers, Howard B. 
Hunt, M.D., presiding. 

9:10. M. Lowry Allen, M.D., Salt Lake City, 
presiding, Vice President, Rocky Moun- 
tain Radiological Society. 

“Epidermoid Carcinoma of the Bulbar Con- 
junctiva," Edward J. Meister, M.D., Den- 
ver. 

9:30 "Radiotherapy in Brain Tumors," Ga- 
len M. Tice, Kansas City. 

10:00. Cerebral Angiography,” Earl R. Mil- 
ler, San Francisco. 

10130 "Discussion"—Ophthalmologist 
Neurosurgeon. 

10:45 “High Voltage Radiography,” E. Dale 
Trout, Ph.D., Milwaukee. 

11:00 “Short Distance Radiography,” James 
W. Lewis, M.D., Colorado Springs. 

11:15 "Relation of the Atomic Energy Pro- 
gram to Medical Practice and Research,” 
Paul G. Aebersold, Ph.D., Oak Ridge, Ten- 
nessee. 

11:35 "Some Newer Aspects of Cancer Re- 
search," R. W. Rawson, M.D. 

11:55 "Discussion" 

12:30 Round Table Discussion of Therapy 
Problems, A. M. Popma, Boise, Idaho, pre- 
siding. 


and 


Saturday Afternoon, August 20, 1949 
4:00 Annual Picnic—Pine Gables Ranch. 
THIRD INTER-AMERICAN CON. 
GRESS OF RADIOLOGY 
The Third Inter-American Congress of 
Radiology (Tercer Congreso Inter-ameri- 
cano de Radiologia) will take place in San- 
tiago, Chile, November 11 to 17, 1949, 1n- 
clusive. The meetings will take place in the 
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University of Santiago and in Viña del 
Mar, a summer resort near the capital. 
There will be a scientific program and ex- 
hibit of radiographic documents, technical- 
commercial exhibits. 
'The official topics of the Congress will be 
the following: 


A. "Radiological Exploration of the Cardio- 
vascular System with Opaque Material." 
This official relation should refer essentially 
to the radiological exploration of the heart 
and great blood vessels. Inclusion in the of- 
ficial presentation of the exploration of the 
peripheral vascular system will be optional. 

B. “Diagnosis and Simple Radiological Ex- 
ploration of the Skull." With the object of 
facilitating its consideration, this subject 
has been divided into three official presen- 
tations: 

(1r) a. Skull in general. 
b. Sella turcica. 
(2) c. Orbits. 
d. Paranasal cavities. 
(3) e. Temporal bone. 


These official presentations should consti- 
tute a short exposition, read without intro- 
ducing cases, being a résumé of the experi- 
ence in that country. 

Official Essayists and Collaborators may 
bring all the material they wish, preferably 
full-size originals, for exhibition in the Sci- 
entific Exhibits. In view of the nature of 
this subject, the Executive Committee re- 
quests that collaborations be fundamen- 
tally objective, and insists on the exhibit, 
making the verbal part as brief as possible. 


C. "Radiation Treatment of Cancer of the 
Tongue." 
D. "Radiation Treatment of Cancer of the Cer- 
vix." 
Official presentations on these two subjects 
should comprise essentially the following parts: 
1. Radiotherapy technique. 
2. Immediate and subsequent reactions, and, 
3. Case reports illustrating the clinical de- 
gree and the histological type of cancer. 


For,the above topics there will be as- 
signed one major relator and one discus- 
sant, but there will be opportunity for a 
number of so-called “‘free papers" or topics 
of the authors’ choice. We need volunteers 
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for the major papers and for the free pa- 
pers. Scientific exhibits are also desirable. 

The undersigned has full particulars as to 
the details of the exhibits and how they 
should be prepared. Those who propose ex- 
hibits will please communicate with the un- 
dersigned. 

For demonstration of the radiographic 
material there has been arranged a perma- 
nent exhibition in the same location as the 
meeting to be held in Santiago. 

In arranging the program, free time has 
been set apart for various functions of so- 
cial and touristic order for the pleasure of 
the visitors. 

About two hundred and fifty radiologists 
were enrolled in the Second Inter-American 
Congress of Radiology which took place in 
Havana, Cuba, in November, 1946, and it 
iS hoped that an equally mood attendance 
may be counted upon for the Santiago meet- 
ing. 

While the trip may seem long, those who 
are pressed for time may make the trip by 
air; those with more time will find it enjoy- 
able to travel by boat, part or all of the 
way. A round trip of South America makes 
a delightful journey; for instance, going 
down via the Atlantic coast, visiting Ha- 
vana, San Juan, and the principal ports in 
Brazil, Uruguay and the Argentine, then 
across the Andes by train or by plane to 
Santiago, Chile. After the meeting one may 
return via the Pacific coast by steamer 


through the Panama Canal or by plane. If 


the traveler has time, most pleasant visits 
may be made in Guatemala, Yucatan and 
perhaps in the capital city of Mexico. Vari- 
ous modifications of these trips are availa- 
ble, so that the absence may be as long as a 
couple of months or as short as twenty-one 
days. Southern Chile is noted for its tourist 
attractions. 

Travel arrangements may be made indi- 
vidually or by your nearest oe agent. 
The McGuire Travel Agency, 333 North 
Michigan Avenue, Chicago 1, lilinois, has 
been serving our committee very accepta- 
bly. The travel agency should make all room 
reservations, but no matter how one trav- 
els, it is requested that the undersigned, as 
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regional secretary, be informed. 

Adherents to the Congress should send in 
a check for twenty dollars which will en- 
title him to the Proceedings of the Congress 
whether or not he attends the meeting. One 
may be a member without attending. 

Of course, passports will have to be ar- 
ranged and the necessary visas obtained. 
The travel agency will be of much assist- 
ance in this regard. Inquiries may also be 
addressed to us. 

James T. Case, M.D. 

Regional Secretary for the 

United States 

£6 East Washington Street 

Chicago 2, Illinois 
CANCER TEACHING DAYS 

A Cancer Teaching Day was presented 
on May 25, 1949, at Albany, New York, un- 
der the auspices of the Medical Society of 
the County of Albany, Albany Medical 
College, Medical Society of the State of 
New York, Third District Branch of the 
Medical Society of the State of New York, 
and the New York State Department of 
Health, Bureau of Cancer Control. The fol- 
lowing papers were given at the afternoon 
and evening sessions: 

The Biological Differentiation of Malignant 
Tissue. Harry S. N. Greene, M.D., New 
Haven, Conn. 

Cancer: The Problem of Early Diagnosis. 16 
mm. color, sound movie. 

Cancer in Childhood. Harold W. Dargeon, 
M.D., New York, N. Y. 

The Diagnosis and Treatment of Sarcomas of 
the Soft Parts. George T. Pack, M.D., New 
York, N. Y. 

A Cancer Teaching Day was also pre- 

sented on May 25, 1949, at Binghamton, 
New York, under the auspices of the Medi- 
cal Society of the County of Broome, Medi- 
cal Society of the State of New York, Sixth 
District Branch of the Medical Society of 
the State of New York, Binghamton City 
Department of Health, New York State 
Department of Health, Bureau of Cancer 
Control. The following papers were given 
at the afternoon and evening sessions. 


Cancer: The Problem of Early Diagnosis. 16 
mm. color, sound movie. 
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The Significance of Enlarged Lymph Nodes. 
Henry D. Diamond, M. D., New York, 
N. Y. 

Clinical and Roentgenographic Diagnosis of 
Oral Tumors. Harold A. Solomon, D.D.S., 
Buffalo, N. Y. 

Gastric C ancer—Newer Diagnostic Meth- 
ods. William A. Cooper, M.D., New York, 
N. Y. 

The Significance and Management of Abnor- 
mal Vaginal Bleeding. Clyde L. Randall, 
M.D., Buffalo, N. Y. 


SYMPOSIUM ON MODERN 
PHYSICS 

A symposium consisting of thirty-two 
lectures on Modern Physics will be igs at 
Oak Ridge, Tennessee, from August 22 to 
September 2, 1949, under the o A 
of the Oak Ridge National Laboratory and 
the Oak Ridge Institute of Nuclear Stud- 
ies. 

The lecture staf will be drawn from 
among the well-known physicists who are 
expec ted to spend the summer at the Oak 
Ridge National Laboratory. Among these 





are: Professor S. M. Dancoff, University of 


Illinois; Professor J. G. Daunt, Ohio State 
University; Professor Eugene Feenberg, 
Washington University; Professor Hubert 
M. James, University of Illinois; Dr. Al- 
vin M. Weinberg, Oak Ridge National 
Laboratory. Professor N. Kurti, of Oxford 
University, also will be a lecturer. 

The lectures will include such topics as 
the current status of meson theory, the new 
quantum electrodynamics, recent progress 
in low temperature physics, declassified 
nuclear reactor theory, and classical nu- 
clear physics. The lectures will be in the 
nature of a progress report to physicists in 
general rather than research reports to in- 
dividuals within highly specialized fields. 

In addition to the physics staffs in Oak 
Ridge, the lectures will be open without 
charge to physics department staff mem- 
bers and graduate students in physics in the 
South and elsewhere and to individuals in 
related fields. The series is being offered pri- 
marily for physicists from Southern univer- 
sities but it is open to others insofar as 
facilities permit. 
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Additional information may be obtained 
from the University Relations Division of 
the Oak Ridge Institute of Nuclear Stud- 
ies, P. O. Box 117, Oak Ridge, Tennessee. 


COURSE ON ONCOLOGY 


A Course on Oncology—New Aspects 
will be given at the University of California 
Medical School, the Medical Center, San 
Francisco, California, September 12, 13 and 
14, 1949, the Officers of Instruction being 
from the University of California Medical 
School. The course is open only to gradu- 
ates of medical schools approved by the 
Council on Medical Education and Hos- 
pitals of the American Medical Association. 
The fee for the course is $40.00, payable at 
the time of enrollment, either by check or 
money order made payable to The Regents 
of the University of California. Information 
concerning the course mav be obtained by 
writing to Stacy R. Mettier, M.D., Head of 
Postgraduate Instruction, Medical Exten- 
sion, University of California Medical Cen- 
ter, San Francisco 22, California. 


RESEARCH FELLOWSHIPS--THE AMER- 
ICAN COLLEGE OF PHYSICIANS 

The American College of Physicians an- 
nounces that a limited number of Fellow- 
ships in Medicine will be available from 
July 1, t95o-]une 30, 1951. These Fellow- 
ships are designed to provide an opportu- 
nity for research training either in the basic 
medical sciences or in the application of 
these sciences to clinical investigation. 
They are for the benefit of physicians who 
are in the early stages of their preparation 
for a teaching and investigative career in 
Internal Medicine. Assurance must be pro- 
vided that the applicant will be acceptable 
in the laboratory or clinic of his choice and 
that he will be provided with the facilities 
necessary for the proper pursuit of his work. 
The stipend will be from $2,200 to $3,200. 
Application forms will be supplied on re- 
quest to The American College of Physi- 
clans, 4200 Pine Street, Philadelphia 4, Pa., 
and must be submitted in duplicate not 
later than October 1, 1949. Announcement 
of awards will be made November, 1949. 
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THE TREATMENT OF MALIGNANT DISEASE Bv 
RaptuM AND X-Rays: BEING A PRACTICE or 
RapiorHerapy. By Ralston Paterson, M.C., 
M.D., F.R.C.S.E., D.M.R.E., F.F.R., Chris- 
tie Hospital and Holt Radium Institute, 
Manchester, England. Cloth. Pp. 622, with 
numerous drawings, photographs, tables and 
roentgenograms. Baltimore: Williams and 
Wilkins Company, 1948. 


Manchester, England, which is now part of the 
Christie Cancer Hospital and thé Holt Radium 
Institute. The detail of the text is sufficiently 
comprehensive without achieving encyclopedic 
proportions, 

The author does not mean to imply that the 
methods and ideas which he presents are essen- 
tially the most desirable or the only methods. 
He realizes that there are many alternative, 
equally well-founded approaches to the various 
problems. Rather than a complete textbook or a 
summation of the present status of radiother- 
apy, the author prefers that his work be re- 
garded as a statement of radiotherapeutic prac- 
tice specialty, which has resulted from a reason- 
able combination of the various procedures which 
have been well tested. Many of the major issues 
are still in the balance such as the nature of the 
lethal effect of irradiation on normal and malig- 
nant cells; the factors determining radiosensi- 
tivity; the real influence of time and intensity 
factors, and the biological significance of wave- 


length. 
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BOOK REVIEWS 


Selections will be made for review in the interest of our readers as Space permits. 


— — 


This must be regarded as a sufficient return 


ete here 


The first three chapters of the book set forth 
the particular principles on which the Man- 
chester methods are founded. No doubt there 
will be changes as the result of further research 
and experience. The author properly states that 
it is impossible today to make any justifiable 
distinction between roentgen therapy and ra- 
dium therapy. The principles of the two modali- 
ties are identical, differing only in certain fac- 
tors dependent upon the origin of the two forms 
of radiation. 

The author has taken for granted that the 
reader will have a knowledge of the physics of 
radiation, and starts with gamma rays after 
they have left the needle or tube and the roent- 
gen rays as a beam of radiation on the patient’s 
side of the filter. The author calls attention to 
the fact that in this book he has not been so di- 
rectly concerned with the curability or other- 
wise of cancer but rather with an evaluation of 
radiotherapy as a method of treatment. 

In the opinion of the reviewer this work is re- 
markably well done. It seems that every radio- 
therapist would need a copy of the book. 

James T. Case, M.D. 


Rapon: Irs Tecunieve AND User. By W. A. 
Jennings, B.Sc., A. Inst. P., Physicist to the 
Royal Northern Hospital and Prince of 
Wales’s General Hospital, Joint Radiother- 
apy Centre, and S. Russ, C.B.E., D.Sc., 
F.Inst.P., Formerly Physicist to the Middle- 
sex Hospital, London. Cloth. Price, 18s. Pp. 
222, with 12 pages of half-tones and 49 fig- 
ures. London: John Murray, 1948. 


As stated in the preface, this book has been 
written as a book of reference on the subject of 
radon. It consists of three parts. 

Part I considers the disintegration series from 
radium to lead, the general properties of radon 
and a broad description of its use in medicine, 
biology and industry. 

Part II is an exhaustive treatment of the ex- 
traction and purification process, followed by 
an excellent discussion on the problems en- 
countered in a Radon Center designed prima- 
rily to supply the needs of an exacting clinic. 

Part IIT covers tumor dosimetry in a concise 
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but adequate manner; medical considerations 
are very briefly dealt with in a chapter by Mr. 
T. A. Green. 

The shortcomings of this book are few; its 
merits are many. Among the first are lack of 
better reference to other types of radon plants 
described in the literature, omission of discus- 
sion on the subject of radiation protection, and 
omission of bibliography to the chapter on med- 
ical considerations. Its merits are reflected in 
the clear exposition of the numerous problems 
encountered and the painstaking description of 
the techniques available for their solution. 

Physicists and physicians concerned with the 
preparation and use of radon for clinical appli- 
cation will find this book very instructive and 
very valuable. 

L. D. MARINELLI 


STANDARDS FOR THE DIAGNOSIS AND TREAT- 
MENT oF CANCER. By The Cancer Committee 
of the Iowa State Medical Society. Second 
edition. Cardboard. Price, $1.00. Pp. 160. 
Athens Press, Iowa City, Iowa, 1948. 


This publication in its first edition (1937) was 
among the first group of manuals to be published 
by various state medical societies. Because of 
the developments in the intervening eleven 
years, this revised edition has been issued. It is 
the aim of this compendium to make available, 
in a simple and concise form, for the use of 
physicians in general practice, what the authors 
believe to be the minimum standards of diagno- 
sis and treatment of cancer. Because the clinical 
facts about the more common malignant 
growths are widely scattered throughout medi- 
cal literature, this type of presentation in hand- 
book style makes readily available the essential 
symptomatology, recognized methods of diag- 
nosis and a survey of therapeutic procedures. 
After a brief dissertation on various general as- 
pects of malignant diseases and on the impor- 
tance of the family doctor in the cancer prob- 
lem, the more common cancerous diseases are 
discussed in 32 sections varying from one to 
seven pages in length. The text of each section 
is concise And, in accord with the stated inten- 
tion of the authors, the presentation is generally 
dogmatic in attitude. Within these limits, the 
discussion is adequate, informative and achieves 
the objective of the manual. An excellent feature 
is the clear separation of early signs and symp- 
toms from late ones; this serves to emphasize 
again and again the importance of early diag- 
nosis. It cannot be expected that the recommen- 
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dations for treatment would meet with complete 
agreement by all the workers in the field. In 
general, they are sound although the implied 
suggestion that a simple mastectomy may be 
adequate surgery for an apparently early breast 
cancer would certainly not meet with general 
approval. Likewise most radiation therapists 
would not agree that irradiation of a cancer of 
the tonsil should be stopped as soon as the gross 
tumor has regressed. Another excellent feature 
is a bibliography (14 pages) of original articles 
and monographs which gives access to the 
voluminous literature on cancer. 
Tsapore Lauree, M.D. 


Tue THyroiw and Irs Diseases. By J. H. 
Means, M.D., Jackson Professor of Clinical 
Medicine, Harvard University, and Chief of 
the Medical Services, Massachusetts General 
Hospital. Second edition. Cloth. Price, $12.00. 
Pp. 571, with 63 illustrations. Philadelphia: 
J. B. Lippincott Co., 1948. 


This is the best available monograph dealing 
with diseases of the thyroid gland. It is compre- 
hensive in its scope, and the material presented 
is based on the mature judgment of an author 
who has had a continuous and intense personal 
interest in this subject for many years. When the 
reviewer first went to Boston, in 1917, thirty- 
two years ago, James Howard Means, Jackson 
Professor of Medicine, Harvard University, the 
author of this volume, was actively engaged in a 
study of thyroid disorders at the Massachusetts 
General Hospital, and was sponsoring one of the 
first clinical laboratories for the determination 
of the basal metabolic rate, a procedure then in 
its infancy. 

This volume, in 21 chapters and almost 600 
pages, presents his views and opinions concern- 
ing all phases of the functions and maladies 
affecting the thyroid gland. In addition, chap- 
ters on “The Pathology and Tumors of the 
Thyroid" by R. W. Rawson and on "Surgery 
of the Thyroid" by Oliver Cope have been in- 
cluded. 

'The reviewer is not entirely in accord with all 
of the views expressed, but it is to be expected 
that in any field as extensive as thyroid diseases 
and one in which our knowledge is constantly 
advancing, there will be differences of opinion. 
For example, all observers are not in accord 
concerning the use of antithyroid drugs, one of 
the most important advances in this field in re- 
cent years. Dr. Means advocates a daily dose of 
propylthiouracil, the preparation of choice, 
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which varies from 75 to 300 milligrams, as a 
detoxifying medication. Furthermore, he ap- 
pears to be uncertain as to the most advanta- 
geous time to institute iodine as an adjunct form 
of therapy. The reviewer believes that the dose 
of propylthiouracil is 100 milligrams, t.i.d., 
daily, and this should be continued until the bas- 
al metabolic rate is zero or less, and then re- 
duced to 100 to 150 milligrams daily. Further- 
more, it is my opinion that iodine in the form of 
4 minims of Lugol's solution daily should be 
given from the very beginning of treatment. 

It is the belief of Dr. Means that propyl- 
thiouracil will produce a remission in patients 
with Graves' disease which will continue as long 
as the drug is given without interruption. This 
is correct but the statement is incomplete. It 
has been demonstrated, for example, that after 
the drug has been given for aslong a period as is 
necessary to maintain the basal metabolic rate 
within normal limits for ten months or more, 
the therapy may then be discontinued com- 
pletely, and in an appreciable number of pa- 
tients a long remission will follow. The prepara- 
aon is, therefore, not only highly satisfactory as 
preoperative medication but it should also be 
given consideration as a form of medical treat- 
ment. 

It does not appear that the author has placed 
sufficient emphasis upon the important differ- 
ences between exophthalmic goiter and toxic 
adenoma. In the reviewer's opinion, they are 
separate diseases with some aspects in common, 
but with significant variations in their behavior. 
For example, patients with toxic adenoma are 
less susceptible to the action of iodine, cancer 
may develop as a complication, they are more 
readily cured surgically, serious eye complica- 
tions do not appear, they less frequently de- 
velop “thyroid crises," spontaneous remissions 
are less frequently observed, and cardiac com- 
plications are more commonly present. Refer- 
ences to these differences have not been entirely 
omitted from the discussion; they appear much 
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more important, however, to one who has prac- 
ticed medicine in an area where nodular goiter 
is commonly observed. 

One of the debatable aspects of thyroid dis- 
ease is the clinical significance of a solitary non- 
toxic adenoma. Widely divergent views have 
been expressed about the possibility of such a 
condition progressing to the state of malig- 
nancy. It is stated in this monograph (p. 453) 
that “during the past 3 years we have made it a 
practice to advise surgical intervention in all 
patients found to have single discrete nodules of 
the thyroid." In 199 specimens thus obtained 
ig per cent had malignancy. There follows a 
discussion of the discrepancy between the high 
incidence of malignancy in surgically removed 
thyroid tissue as compared with the relatively 
low percentage of thyroid cancer observed at 
necropsy. The conclusion of the discussion is 
with the statement that “one wonders as to the 
accuracy of some of these histological diagnoses 
made on surgically removed material," a point 
which deserves careful consideration. 

The volume contains a comprehensive bib- 
hography bearing on thyroid disorders, and 
hence is exceedingly valuable as a source of ref- 
erences bearing on these topics. The reviewer 
would warmly urge that in all such monographs 
the references with the full title be placed at the 
bottom of the page on which they are cited, 
rather than at the end of each chapter, as they 
are in this volume. Furthermore, in searching 
for a reference by any particular author, a com- 
plete alphabetical bibliography at the end of the 
book is always a great convenience. 

The reviewer does not wish to detract from 
the value of the publication by any of the criti- 
cisms which have been made. In general, the 
volume is made up of an exceedingly well writ- 
ten collection of information bearing on the 
subject. It should be consulted by every person 
desiring to obtain a comprehensive and funda- 
mental knowledge of this field. 

Cyrus C. Srurais, M.D. 
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ROENTGEN DIAGNOSIS 
SKELETAL SYSTEM 


Jonsson, Gunnar. Points regarding synovial 
fibrosarcoma. 4cta radiol., 1948, 29, 356-357. 


The most important differences between 
synovialoma and synovial fibrosarcoma are the 
following: 

1. Synovialomas contain endothelium-lined 
cavities, formations which are lacking in syno- 
vial fibrosarcomas. 

2. Synovialomas often metastasize to the 
regional lymph nodes. Synovial fibrosarcomas 
do not. Both types of tumor, on the other hand, 
metastasize to the lungs and other distant 
organs. 

3. Synovialomas are often highly radiosen- 
sitive while synovial fibrosarcomas are insig- 
nificantly so. In other respects there is a great 
resemblance between the two types of tumor 
even as regards prognosis. Synovialomas are 
considered to have a very poor prognosis. The 
prognosis of synovial fibrosarcomas appears to 
be somewhat better but even these tumors 
must be regarded as very serious. 

Knutsson pointed out in his article the diag- 
nostic importance of the fact that synovial 
fibrosarcomas often contain calcific deposits. 
Deposits of this kind do not occur in synovial- 
oma or inflammation in the tendon «heaths, 
bursa or joint capsules. The deposits which are 
characteristic in appearance can be demon- 
strated roentgenographically and permit a cor- 
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rect diagnosis in most cases,— Mary Frances 
Vastine. 


Hucues, E. S. R. Osgood-Schlatter’s disease. 
Surga, Gynec. © Oksi, March, 1948, $6, 
323-328. 

A knowledge of the normal anatomical and 
roentgenological features of the tibial tuberos- 
ity in the varying stages of its development is 
indispensable if the true nature of Osgood- 
Schlatter’s disease is to be understood. 

It seems that the pathological change in this 
condition is primarily within the ligamentum 
patellae rather than in the apophysis. The os- 
sification at the site of insertion is readily ac- 
counted for by the partial tearing of the liga- 
mentum from the bone. 

This conception of Osgood-Schlatter’s dis- 
ease as a "tendinitis ossificans" is in full ac- 
cordance with all the known facts. Trauma was 
believed by both Osgood and Schlatter to be 
the cause of the painful tuberosity and this 
opinion is now regarded as correct. The finding 
by some authors that the first roentgen sign of 
this disease is a thickening of the Jgamentum 
patellae; the almost constant roentgenographic 
demonstration of opaque material within the 
ligament; the increase in density of this mate- 
rial in successive roentgenograms, all favor the 
view that Osgood-Schlatter’s disease is of the 
same pathology as myositis ossifications which 
occurs in the muscle and tendinous fibers of the 
brachialis at the elbow. 
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With the great number of variations possible 
in the roentgen appearances of the normal 
tuberosity it is most hazardous to diagnose 
Osgood-Schlatter's disease from such appear- 
ances as Increased densities, osteoporosis, par- 
tial separation, pitting, irregularities, and 
similar conditions. The appearance of fragmen- 
tation is a normal stage in the apophyseal de- 
velopment. Osgood-Schlatter's disease cannot 
be compared with osteochondritis of the hip 
where fragmentation is a roentgen sign of 
disease. The only definite abnormality of the 
apophysis observed here was the osteoporosis 
of the surface at the site of insertion of the liga- 
mentum. This was observed clearly in only 4 
cases and its presence is accounted for by a 
reactive hyperemia at the site of the injury. 

It may be concluded that there is the strong- 
est evidence in support of the belief that 
Osgood-Schlatter’s disease is primarily an in- 
traligamentous rather than an epiphyseal con- 
dition.—Mary Frances Vastine, M.D. 


Cave, Epwin F. Fractures of the tibial con- 
dyles involving the knee joint. Surg., Gynec. 
E Obst., March, 1948, $6, 289-294. 


Fractures involving the joints, especially 
weight-bearing joints, should be restored to 
normal anatomical relationship as accurately 
as possible, and if necessary, by surgical meas- 
ures. This applies particularly to fractures of 
the tibial condyles involving the knee joint. 

The commonest and also the fracture most 
difficult to handle involving the tibial condyles 
is the "bumper" or "fender" fracture which 
produces major damage to the lateral tibtal 
table with or without damage to the external 
semilunar cartilage, the internal lateral liga- 
ment, and the cruciate ligaments. 

Roentgen Studies. Roentgenograms of both 
knees should be taken in the same relative 
positions with anteroposterior, lateral and 
oblique views. If the injured knee is held in a 
position of flexion, the normal knee should be 
roentgenographed in the same position. Little 
knowledge is gained from the lateral views 
while the anteroposterior and oblique views 
will reveal the diagnosis. Because of the soft 
tissue swelling, more than the usual roentgen- 
ray penetration should be used to demonstrate 
the fracture lines. 


Conclustons 


1. Many fractures of the tibial condyles 
with more than a moderate degree of displace- 
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ment should be treated by open reduction and 
internal fixation. 

2. The surgeon undertaking such an opera- 
tion must be well trained in meticulous joint 
surgery. . 

3. Preliminary manipulation and compres- 
sion of many fractures of the lateral and medial 
tibial condyles may do harm to the joint sur- 
face of the tibia and make the subsequent open 
reduction more difficult. 

4. Extensive comminuted fractures involving 
both tibial condyles may not be successfully 
reduced either by closed manipulation or open 
reduction, | 

These conclusions are based on a study of 
98 cases of which 24 patients were treated by 
open reduction and internal fixation.—Mary 
Frances Vastine, M.D. 


Varca, CHuanLEs, Ricuter, Maurice N., and 
DeSancris, ADOLPH G. Systemic aleukemic 
reticuloendotheliosis (Letterer-Siwe disease). 
Am. T. Dis. Child., March, 1948, 75, 376—384. 


Three cases of systemic aleukemic nonlipid 
reticuloendotheliosis are reported. In the first 
case, the only change noted in roentgenograms 
of the long bones was moderate calcium de- 
ficiency in the cancellous portions. In the sec- 
ond, roentgenograms of the long bones revealed 
no abnormality. In the third, proliferative peri- 
osteal changes with numerous small areas of 
rarefaction were found in the skull and long 
bones. Two of the patients exhibited cutaneous 
manifestations not unlike infected eczema. 

Roentgen therapy was not used in the treat- 
ment because, the authors state, it 1s not gen- 
erally considered effective and, in addition, a 
depression of the functional acitivity of the 
reticuloendothelial system by irradiation with 
aggravation of existing infection has been 
noted. 

A brief discussion of the relation of the con- 
dition to many better known diseases is in- 
cluded and difficulties in diagnosis and resist- 
ance to therapy are discussed.—R. S. 
Bromer, M.D. : 


Kemp, F. H., and WiLson, D. C. Some factors 
in the aetiology of osteochondritis of the 
spine. Brit. F. Radiol., Oct., 1947, 20, 410- 
417. , 

Two families in the laboring class in villages 
in England have been studied roentgenograph- 
ically. The characteristic changes of osteochon- 
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dritis of the spine were found in many members 
of both families. In one family the parents both 
presented upper dorsal kyphosis with changes 
indicating healed osteochondritis. Children 
born when the family was in fair financial cir- 
cumstances and obtaining a fairly good diet 
have normal spines. Of the children who grew 
up in less favorable times, several have the same 
type of upper dorsal scoliosis as the parents, and 
of these, several have changes of osteochondri- 
tis. 

In the second family, the father has a lower 
dorsal scoliosis, and a pronounced lordosis. The 
family circumstances have always been poor, 
with some chronic minimal malnutrition. Some 
of the children show the same type of abnormal 
curvature as the father, and of these, some show 
osteochondritis. 

The authors feel that this jvestigation indi- 
cates that osteochondritis develops from a com- 
bination of poor posture, which may be copied 
from the parents, and poor feeding. Healing 
takes place with improvement in the social cir- 
cumstances. Although the water supply of both 
families contains a moderate amount of fluorine, 
it was not felt that there was conclusive evi- 
dence that this played a part.—£E. F. Lang, 
M.D. 


WarKINS, W. Warner. The "last-straw" fac- 
tor in low back disability. Radiology, Jan., 
1947, 48, 20-28. 


The author reviews 100 cases of low back dis- 
ability examined and evaluated by the Medical 
Advisory Board of the Industrial Commission 
of Árizona, over a nine year period. Of these 100 
cases, 42 showed no visible bone or joint pathol- 
ogy, 33 showed definite bone or joint changes 
and 25 showed developmental anomaly with or 
without bone changes. Of the 42 cases without 
demonstrable roentgenologic evidence of pa- 
thology, 59.5 per cent were classified as having 
symptoms not attributable to injury. Of the 58 
cases showing visible bone and joint changes or 
development anomalies, 33 cases exhibited ar- 
thritis of varying degrees. 

This analysis was presented in defense of the 
conclusions reached by the Medical Advisory 
Board as a possible basis for comparison with 
similar ratings established by other boards. The 
author, a radiologist, discusses the factor of 
adaptation of the human body to certain dis- 
ease processes, this adaptation at times being 
altered by sudden stresses, by processes which 
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require unfamiliar use of certain body organs, 
and by the added factor of nervous exhaustion. 
He uses the classification of arthritis set up by 
the American Rheumatism Association. He feels 
that the chronic bone and joint changes found 
in the lower spine will fall into one of three 
groups: (1) bone changes from specific infection 
and neoplasm, (2) rheumatoid arthritis and (3) 
osteo-arthritis. 

He states that pain practically always pre- 
cedes the development of visible bone changes 
in rheumatoid arthritis but that the bone 
changes in osteo-arthritis precede the develop- 
ment of symptoms. 

The question often raised in the evaluation of 
back injuries is the following: "When a man has 
a slowly developing arthritis of the spine which 
is being compensated for by adaptive changes in 
structure and mechanics, so that his working 
ability is not materially reduced, and some last- 
straw factor which would not cripple a normal 
back breaks this compensatory adaptation and 
results in disability, to what extent shall the 
disability be chargeable to the accident?" It is 
interesting that in this series of 100 cases of low- 
back disability, only one myelographic examina- 
tion was carried out, and this demonstrated an 
extruded disc at the fourth lumbar interspace. 

The author stresses the necessity for an intelli- 
gently directed and carefully supervised rehabili- 
tation of workers having low-back disabilities. 
—Robert C. Pendergrass, M.D. 


BLOOD AND LYMPH SYSTEM 


Bazy, L., Hucvizn, J., Resour, H., Lausry, 
P., and AUBERT, J. Sur quelques aspects 
techniques de Partériographie. (On some 
technical aspects of arteriography.) Arch. d. 
mal. du coeur, March-April, 1948, No. 3-4, 
pp. 97-112. 

Five criteria are given for satisfactory arte- 
riography, the most important ones being the 
innocuousness and the rate of injection of the 
opaque substance. Great care should be taken 
to render this rate as nearly equal to the speed 
of the circulation as possible, to prevent vas- 
cular dilatations or spasms. The authors criti- 
cize the previous methods of arteriography 
(where arterial circulation is partially or com- 
pletely blocked). 

The authors believe their method, which 
they call arteriography with free circulation, 
meets better the criteria. Several excellent ar- 
teriograms accompany the article. Their method 
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enables a kinetic study also. They use a very 
hypertonic solution of tenebryl 411 (680 mg. of 
l per 1 cc.) 160 to 110 per cent —10 to 1$ cc 
which they inject into the artery very slowly 
under controlled pressure of about 1,000 to 
1,400 grams. The authors consider that this 
very slow injection of a very opaque substance 
will prevent abrupt changes in intravascular 
pressure except in individuals with definite 
vasomotor instability. Since 1935 they have 
. tried to eliminate such persons from arterio- 
graphic studies by two tests: (1) the reflex 
oculocardiac reaction, and (2) the intracutane- 
ous reaction with adrenaline. Also they do not 
use arteriography in cases of hyperspasm 
(Raynaud's disease, ischemic syndrome of 
Volkman) unless the study 1s imperative in 
which case they are very cautious. 

The intra-arterial pressure should be con- 
trolled every moment to avoid hypertension 

which is the most important danger. The 
authors have perfected an apparatus which en- 
ables them to measure this pressure during the 
injection giving thus an important margin of 
safety. A direct injection into the abdominal 
aorta gave a complete visualization of the 
lower extremities (serial arteriograms every 
five seconds). 

After an extensive study of the various con- 
trast substances for arteriography, the authors 
state that the ideal substance has yet to be 
found. At the present, they think that tenebryl 
411 (an organic-iodine compound) is the best.— 


T. N. Sarian, M.D. 


GENERAL 
Pack, Georce T. Prepubertal melanoma of 


skin. (Editorial) Surg., Gynec. © Obst., 
March, 1948, 86, 374-375. 


The groups of nevus cells constituting this 
congenitial tumor may be 1n evidence at birth. 
The coloration of these tumors, however, seems 
to develop after birth with exposure to light. 
Many of these tumors do not increase in 
dimension except proportionately with the rate 
of the growth of the child. Many of these nevi 
are not visible at all until after the onset of 
puberty. A child with a few scattered pigmented 
moles here and there may, in company with the 
endocrine changes attendant on the state of 
puberty, have the rather sudden development 
of numerous pigmented nevi over the skin of 
the face, trunk and extremities. It is assumed 
that these are not new-growths in the strict 
sense of the word but that the congenital mis- 


and Radium Literature JUNE, 1949 
placement of these cells may have been present 
but unrecognized until influenced by the hor- 
monal factors so increased at this time. With 
the onset of puberty the nevi become much 
more darkly pigmented and have a tendency to 
become elevated. 

There 1s one important type of pigmented 
nevus which bears such a close resemblance to 
malignant melanoma that it is not possible, 
clinically, to distinguish between the two. This 
nevus 1s dound in children up to the age of 
puberty. Even though this tumor has structur- 
ally the conformation of the true melanoma it 
ordinarily does not behave as such until after 
puberty. The author's experience with more 
than goo cases of malignant melanoma has 
been that none of these melanotic tumors of 
infancy and childhood has metastasized to 
regional lymph nqdes although many of them 
have been labeled as malignant melanoma by 
extremely competent pathologists. He suggests 
that we adopt such a term as “prepubertal 
melanoma’ to indicate the group of tumors 
which resemble malignant melanoma histo- 
pathologically but do not behave as such. 

It would seem that the malignant melanoma 
in its derivation from the pigmented nevus is 
a tumor closely related to the endocrine system 
and markedly influenced by the activity of the 
endocrines, notably the gonads, the suprarenal 
cortex and the hypophysis. It is obvious that 
complete surgical removal of all dark deeply 
pigmented nevi in childhood is necessary. Their 
removal in infancy and childhood entails very 
minor surgical procedures without the hazards 
of recurrence. 

In reviewing the end-results of the treatment 
of melanoma at the Memorial Hospital the 
number of five year survivals without recur- 
rence (definitive cures) was only So per cent 
as good in the group of patients whose ages 
extended from puberty to twenty-five years as 
it was in the older age group.——Mary Frances 
Vastine, M.D. 


REjLLY, WILLIAM ANTHONY, and LINDSAY, 
SrvART. Gargoylism (lipochondrodystrophy). 
Am. F. Dis. Child., April, 1948, 75, 595-607. 


In this report are described the clinical, 
laboratory and roentgenographic manifesta- 
tions seeh in 16 patients with gargoylism ob- 
served during a seventeen year period. On 8 of 
these 16 patients autopsy was pertormed. 

Gargoylism is a disease involving most of the 
tissues of the body. The skeleton is greatly 
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altered and may be the earliest site of clinical 
manifestations. The disease is usually char- 
acterized by the following signs: typical facies 
(like a gargoyle), resembling that of cretinism; 
cloudy corneas; skeletal changes in both bone 
and cartilage; dwarfism; infantilism; thickening 
of the skin and periarticular structures limiting 
extension of joints; hepatosplenomegaly, and 
mental retardation. There is occasional familial 
recurrence, but no predilection as to sex or race 
has been noted. 

Observations by Tuthill at the first autopsy 
of the condition which was reported indicated 
the storage in the brain of a lipid resembling 
cerebrophosphatide. Other later reports of 
autopsies did not confirm this, but later Strauss 
also contended that an excess of lipid was found 
in the involved tissues. After a thorough search 
of the literature, the authors found 107 case 
reports up to January, 1947. The appearance of 
clinical signs in infants as young as two months 
of age (kyphosis), the familia! recurrence in 
5 of 13 of the families in their study and the 
altered skeletal growth, they think, would in- 
dicate a hereditary defect of the germ plasm. 
Likewise, the storage phenomenon in the tis- 
sues, possibly of the carbohydrate type, could 
be regarded as a constitutional metabolic dis- 
order. They feel that there is storage of some 
material in the parenchymal cells of the body. 
This material is not lipid in nature and may 
be a carbohydrate. In a later paper, they will 
report in detail the pathologic lesions observed 
in their autopsies. 

The paper contains discussions of the etio- 
logic aspects, signs and symptoms, laboratory 
data, roentgenographic findings, diagnosis, 
prognosis and treatment. In roentgengrams, 
the skull is usually dolichocephalic and the 
frontal areas overlie the orbits anteriorly to a 
considerable degree. The sella turcica is elon- 
. gated and is shallow. The clinoid processes are 
often poorly developed and stand upright and 
are not eroded. The maxilla and, in many 
patients, the ascending mandibular rami are 
underdeveloped. There 1s forward protrusion of 
the mandible with an overbite of the lower in- 
cisor teeth. 

The scapulas, in many patients, are widened. 
The ribs have narrow roots and broad bodies, 
with necks which appear distorted. The clavi- 
cles are distorted and wide. The Superior 
halves of some of the vertebral bodies (between 
the 12th thoracic and the 2nd lumbar level) do 
not ossify at the same rate as the inferior 
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halves, so that there is a steplike formation in 
the anterior surfaces of these bodies, resulting 
in the kyphosis so often noted clinically. 

In the extremities the magnitude of the 
changes varies greatly but they are more pro- 
nounced in the upper than in the lower extremi- 
ties, and the upper extremities are invariably 
affected. There is decided retardation of epiphys- 
eal maturation, with abnormal configuration 
of the shafts and irregular cartilaginous pro- 
liferation at the epiphyses. The shafts are short 
and stubby and exhibit bizarre swellings in 
the central portions which taper toward the 
ends. Reilly and Lindsay regard this as a sig- 
nificant Du sign. The head of the hum- 
erus is thick and often has a valgus angulation. 
The articular surfaces and the epiphyseal 
plates of the lower ends of the radius and ulna 
face inward. The metacarpal bones, the proxi- 
mal portions of the metatarsal bones and the 
phalanges are broadened and shortened, and 
the first two phalangeal bones are pointed at 
their ends. Both acetabulums are shallow, and 
the ischia are disproportionately small in re- 
lation to the ilia. The femurs show a coxa valga 
angulation of the neck and a malformed, flat 
appearance of the head. The necks are broad. 
Invariably genu valgum 1s present. Occasion- 
ally, there is a fragmentation in the ossification 
process and the epiphyseal plates often have 
irregular outlines of ossification. 

The differential diagnosis from Morquio's 
disease is discussed in the section on diagnosis. 
The authors question whether Morquio’s 
disease is essentially the skeletal form of gar- 
goylism as their roentgenologic appearances 
are so similar. To date, there have been few 
adequate descriptions of the pathologic fea- 
tures of Morquio's disease. In a biopsy report 
of Shelling, the changes in Morquio's disease 
in the bones were similar to the osseous lesions 
found by the authors in gargoylism. 

In the treatment of the condition, endocrine 
products are of no great value. Symptomatic 
therapy is indicated even if given only as a 
placebo. Families should be warned that the 
disease not infrequently may recur in future 
offspring.—RK. S. Bromer, M.D. ° 


ROENTGEN AND RADIUM THERAPY 
EBERHARD, Tugopong P. Treatment of epi- 
Cieliomas of the skin. Radiology, November, 
1947, 49, 620-626. 


The author gives a plan of treatment for 
basal, squamous, and basosquamous cell epi- 
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theliomas of the skin which disregards histology 
as a criterion for choice of method. Biopsy is 
always ‘taken so that the lesion is definitely 
established as belonging to the epithelioma 
group. The method of treatment depends pri- 
marily on the size and location of the lesion, and 
secondarily upon the anticipated cosmetic re- 
sult. The size and location will often determine 
the relative advantages of radium, roentgen 
radiation and surgery. Voltages used in roent- 
gen treatment varied from 120 to 140 kv. Daily 
doses of 300 and 400 r were first used, but 
better cosmetic results were obtained with 
smaller initial doses. The first 1,600 r were then 
given at the rate of 200r per day, the next 1,200 
r at 300 r per day and the next 800 r at 400r 
per day. The total doses were aimed at getting 
at least 300 tissue roentgens into the depth of 
the tumor. 

Statistics are given regarding 492 patients 
treated in three years. At the end of a three-year 
follow-up period, 327 patients (66.4 per cent) 
were living free of disease and 8g (18.1 per 
cent) had died of other diseases. With Mag- 
nusson’s correction factor, the cure rate is 
83.3 per cent. No significant differences are 
observed in the results from the three types of 
treatment. 7. Paul Bennett, M.D. 


Dewutr, L. Le traitement de l'epithelioma 
des paupieres. (Treatment of epithelioma of 
the eyelids.) 7. belge de radiol., May, 1947, 
30, 255-264. 

The author reviewed 76 cases of epithelioma 
of the eyelids treated by contact roentgen 
therapy. He lists the indications and contra- 
indications of this form of treatment, and 
states why this treatment is preferred over 
radium therapy. The indications are as follows: 

I. Technically the method of application 1s 
easier. 

The roentgen-ray beam can be directed in 

such a way that the eye will receive a 

minimum amount of radiation. 

The treatment can be made while the pa- 

tient is ambulatory. 

Contgct roentgen therapy by the frac- 

tional method gives an almost invisible 

cicatrix.— Panagiotis $. Nemfakos, M.D. 


Jacossson, Foxe. The treatment of keloids at 


mem 


Radiumhemmet. /fc/a ta radiol., 1948, 29, 251- 
267... =O 


At Radiumhemmet 625 cases of keloids have 
been treated during 1921-1941. In 112 cases 
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the keloid had earlier been excised surgically 
one or more times with subsequent recurrence. 
Five hundred and forty-nine cases were treated 
with radium, 24 with radium and roentgen 
rays and 2 25 P uee i C rays. The 


tained in 73- 6 pet cent of cases, Sonn A 
regression in I4.4 per cent, evident in 9 per 
cent, slight regression 1n 1.9 per cent and the 
result was unsatisfactory in I.I per cent. 

A ee s to be treated with. duum 
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sults are obtained in keloids caused 3 me- 
chanical injury or operation and the poorest in 
keloids in the sternal region and in cases with 
more than one keloid and different causes. In 
the latter cases irradiation should be given 
prophylactically to every significant lesion of 
the skin. 

Since 1936, the auo has used radium. in 


dude varies bee ee lir ga E 1,200 T, A dose 
of goo r, for example, is delivered in two hours 
by an applicator containing ten needles (100 
mg. radium) arranged in one row. 

A careful dose must be given to keloids 
caused by burns. Skin tolerance is decreased i in 


these keloids and there 1 1S. risk oft necrosis. 


Peces than, Pau 





%, 
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If there is no definite regression of the keloid } 


after one to one and a half years and there are 
still pronounced symptoms such as itching ips 
pain, a second treatment should be given. In 
most Cases, however, one treatment will be 
sufficient. 

In irradiating spontaneous keloids, especially 
those in the sternal region, a margin of at least 
§ mm. of the surrounding apparently normal 


skin should be treated. Lar E keloids should. be 
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The combination of operation and subse- 
quent irradiation is not recommended, as a 
rule. Since the results of irradiation alone are 
usually as good, this method should be tried 
first.—Mary Frances Vastine. 
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Manjunath Rat, K. Treatment of 

and the technique employec 

Radiol., May, 1947, 2, 45-50. 
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The author had treated 12 cases of leuko- 
derma (using superficial roentgen therapy) 
with good results in all. The dosage used was 
not stated, but he thought that the late effects 
of irradiation to large areas could very possibly 
discourage its general use. 

Ultraviolet ray therapy was then tried and a 
9o per cent cure rate of those treated was ob- 
tained in 186 cases. The technique and basis of 
selection of cases are given in the article.— 


R. Datzman, M.D. 


Lawrence, J. H., Dosnsox, R. L., Low-BEER, 
B. V. A., and Brown, B. R. Chronic myeloge- 
nous leukemia. 7..4.M..4., March 6, 1948, 
136, 672-677. 


Since P? emits beta rays whose half-value 
layer of tissue is about 2 mm, it was thought 
this would be an excellent way to give localized 
irradiation to the marrow. e 

Calculations revealed that 1 microcurie per 
gram of tissue will give a total of approximately 
40 r of body irradiation in a twenty-four hour 
period. 

The usual doses given were 1-2 millicuries 
one to two times weekly for four to eight weeks 
but doses equivalent to 40 millicuries intra- 
venously over a period of seventy-two days 
have been given. 

One hundred twenty-nine patients with 
chronic myelogenous leukemia were studied. 
With individual variations, they were given 
the approximate dosage listed above in an 
attempt to bring about clinical and hematologic 
improvement without damaging the normal 
cells. 

It was noted that prophylactic or preventive 
treatment was ineffective. In this group ordi- 
narily treatment was required on an average 
every six to nine months; occasionally one to 
two years elapsed however. Average length of 
life after onset was three to seven years. 

No evidence of lengthening of the life ex- 
pectancy was found. Possible advantages are 
the ease of providing a generalized irradiation 
and doing this without radiation sickness.— 
R. Datzman, M.D. 


BOGART, FRANKLIN B., and MLER, ALLISON E. 
Giant-cell tumors of bone. Radiology, Octo- 


ber, 1947, 49, 432-440. 


Most giant cell tumors of bone are benign, 
but there is evidence to indicate that a few 
are either malignant from the outset or even- 
tually become malignant. There are a number 
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of variants of the true giant cell tumor which, 
for clinical purposes, are considered giant cell 
tumors and are so treated. A biopsy of the tu- 
mor should be done, and there are usually no 
contraindications to biopsy unless the lesion is 
surgically inaccessible. Where the tumor is 
proved to be of the malignant type, it should 
be treated surgically. If the lesion 1s accessible, 
it should be entirely removed. 

Tumors which appear clinically, micro- 
scopically, and roentgenographically to be 
benign may be successfully treated by irradia- 
tion. It is recognized that where they can be 
readily approached, they can also be success- 
fully treated by surgical removal. In most cases 
it is not necessary to combine surgery and ir- 
radiation. In structures such as the spine, it 
seems to be a disadvantage to use curettage, 
since the surgery may weaken the bone where 
the tumor is located in a weight-bearing area. 
Irradiation alone produces calcification, which 
lends support to the involved area and results 
in an earlier cure. 

Many have observed that cases previously 
treated by curettement do not subsequently 
respond satisfactorily to roentgen therapy. 
Hence, lesions which have recurred following 
surgical removal are believed to be best handled 
by surgery 1f the proper surgical approach can 
be attained. 

The authors do not believe that the roentgen 
dosage at present advocated for children—a 
series of approximately 100 to 200 r delivered to 
the tumor and repeated at intervals of one to 
three months for two to four series—will cause 
epiphyseal damage. In some cases they have 
used much larger doses where growing epiphy- 
ses were not involved, giving as high a tumor 
dose as 1,500 r, with a second series of half that 
amount two months later. Experience indicates 
that the smaller doses are adequate. The au- 
thors agree with the previously expressed opin- 
ion that where no damage results to the skin and 
soft tissues, no damage will result to the epiphy- 
ses. | 

Four cases are described in detail, 3 in the 
spine and 1 in the proximal end of is tibia. 

All showed a satisfactory response to treatment. 
Three were treated by irradiation alone, and 
one by combining surgery and irradiation.— 


Paul R. Dirkse, M.D. 


DENIER, ANDRE. Traitement de la fievre de 
malte par la teleoroentgenotherapie totale. 
(Treatment of brucellosis by total teleroent- 
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gen therapy.) J. belge de radiol., May, 1947, 
30, 265-27 I. 


The author presents 17 cases, and his obser- 
vations concerning his investigations. All his 
cases were of several weeks’ and sometimes 
months’ duration. These cases had previously 
received all the therapeutic methods including 
vaccine, colloidal metals, and sulfa drugs. 

All the patients had positive serological tests. 
Sweating and weight loss were constant. After 
the first roentgen treatment there was a fall 
of the temperature by the second day. The 
factors used were as follows: 30-40 r according 
to the body structure of the individual, filter 
1 mm. copper plus 2 mm. aluminum, 340 kv., 
distance 2 m. 60 cm.; position: the patient was 
lying on a stretcher and irradiation was applied 
to the entire body. The author always treats 
first the anterior surface and after that the 
posterior surface. A second dose was repeated 
after eight days and sometimes a third dose was 
necessary but this was not the rule—Panagio- 
tis $. Nemfakos, M.D. 


Wasson, W. WALTER, and GREENING, Roy. 
Further observations with intravaginal roent- 
gen therapy of cancer of the female pelvis. 
Radiology, October, 1947, 49, 452-461. 


The authors state the purpose of this paper is 
to discuss, not the successes, but rather the 
failures of transvaginal roentgen therapy, and 
to offer certain procedures with the hope of 
better end results. They stress the necessity for 
careful diagnosis and for careful selection of the 
treatment of choice. 

In the average case 2,500 r is delivered to the 
structures of the birth canal by external irradi- 
ation, Since 4,000 r within the tumor cells is 
probably the optimal amount, there remains 
1,500 r to be delivered, either by radium or in- 
travaginal roentgen therapy. For intravaginal 
roentgen therapy 140 or 200 kv. is used. Care 
must be exercised in placing the cones so as to 
avoid overlapping of the areas and the produc- 
tion of delayed reaction and lack of uniformity 
of irradiation about the pelvic structures. 

If a large vaginal cone 3 or 3.5 cm. in di- 
ameter is used, the radiation will cover the 
transverse diameter of the pelvis, provided 
that three areas are given in the transverse 
diameter. If smaller cones are used there will 
be a space between the areas treated which will 
receive very little radiation. In such a case 
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radium may be given within the uterus, and the 
intravaginal radiation should then be limited 
to the cervix and to the nodes along the outer 
pelvic wall. The author recommends intracavi- 
tary radium in all second, third and fourth 
stages to complement the external and intravag- 
inal roentgen therapy, particularly when the 
intravaginal cone is not large enough to deliver 
an adequate uniform dose throughout the pelvic 
canal. Because of delaved reaction about the 
cervix and vaginal vault, it is recommended 
that if a tumor dose of 5,000 r is given in one 
series 1t should not be repeated, at least in that 
amount. 

Intravaginal roentgen therapy is also sug- 
gested for residual tumors following operation 
upon the uterus and ovaries, or about the 
cecum, bladder and rectum. 

Another technique is offered when the in- 
tracavitary raditm application is desired. By 
using modified bladder retention catheter, the 
radium may be placed inside the catheter and 
inserted into the urinary bladder. The radium 
is then inflated to the desired extent, which 
may be recorded and controlled by a manom- 
eter. This gives greater depth and uniformity 
of dosage which has been sought for some time 
in the treatment of tumors of the bladder and 
other structures.—Gordon F. Culver, M.D. 


Bowing, Harry H. Intracavitary radium 
therapy for carcinoma of the uterine cervix. 
‘Radiology, October, 1947, 49, 406-410. 


A method of intracavitary radium therapy is 
presented. All applications are made with the 
patient in the knee chest position. Individuali- 
zation of each patient is stressed. Roentgen 
therapy is started a few days before radium 
therapy 1s completed. 

Results are presented. From 1:919 through 
1929 the percentage of three year cures steadily 
increased. This was attributed to several factors 
including (a) a satisfactory method of vaginal 
endoscopy facilitating placement of the appli- 
cator and gauze packing with minimal trauma, 
(P) observation of the vaginal field during the 
initial days of therapy to guide the selection of 
treatment, (c) better distribution of the radium 
applicators, (d) early recognition and treatment 
of potential and actual complications, such as 
bleeding and serious hemorrhage, localized in- 
flammation, and necrosis of tissue.—J. Maxey 


Dell, Fr., M.D. 
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WATERMAN, GeorcE W. Interstitial radium 
therapy in carcinoma of the cervix. Radiology, 
October, 1947, 49, 411-412. 


A method is presented using parametrial 
radium element needles. In addition a platinum 
capsule of 20 mg. content that will deliver into 
the cervico-uterine canal approximately 3,300 
milligram-hours over a period of seven days is 
used. Adaptability of this method to all types 
and conditions of cancer of the cervix is stated. 
In the last 198 cases their absolute five year 
survival rate was 38.9 per cent. The method of 
implanting the needles is described. Sepsis, 
fistula formation and intestinal injury have not 
been in excess of such complications reported 
by others using different methods.—-7. Maxey 
Dell, Fr, M.D. 


DEL Recato, J. A. Transvaginal roentgen 
therapy in carcinoma of thetervix. Radiology, 
October, 1947, 49, 413-414. 

The importance of external roentgen therapy 
is emphasized. External therapy should logically 
precede the internal phase of the treatment. A 
method of transvaginal roentgen therapy is 
presented. This has the advantage of complet- 
ing the external irradiation without trauma to 
the healing tissues and without infectious com- 
plications which so often hamper the practice 
of intracavitary curietherapy. 

A 42 per cent three year survival rate in 52 
consecutive, unselected patients 1s reported. 


F. Maxey Dell, Fr., M.D. ' 


JEN&INsoN, E. L., PirRKEY, E. L., and Hamernik, 
J. F. Five-year end-results in the treatment of 
carcinoma of the uterine cervix. Radiology, 
October, 1947, 29, 415—418. 


Seventy-five cases followed out of 98 cases 
showed a five year survival rate of 30.6 per cent. 
Their treatment methods used in this series are 
presented.—7. Maxey Dell, Jr, M.D. 


Ernst, Epwin C. Improved methods of intra- 
vaginal roentgen and radium therapy in 
carcinoma of the cervix. Radiology, October, 
1947, 49, 425-428. 

Two types of expanding colpostats for ra- 
dium therapy in carcinoma of the cervix are 
described and illustrated. More accurate and 
uniform irradiation of the cervix, parametria 
and vaginal wall is claimed. Areas “of tissue 
necrosis have not been observed in a single case. 
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The instruments are stated to be very adapt- 
able to the different forms of distant para- 
metrial involvement and vaginal vault exten- 
sion. A roentgenographic check of the position 
of the colpostat in 29 cases of moderately ad- 
vanced cancer of the cervix did not disclose any 
displacement or shifting of the radium capsules. 
The ease of introduction facilitates the frac- 
tionation of radium treatment when desirable 
and reduces the amount of radiation exposure 
to the operator. 

Translucent, plastic, intravaginal cones for 
roentgen therapy are described. These are 
stated to be adaptable to the various forms of 
vaginal canals. 

Short auxiliary metallic cones of appropriate 
length are inserted into the plastic cones and 
the roentgen beam directed through the cone. 

Final evaluation of the clinical effectiveness 
of these methods is deferred for later communi- 
cations.—7. Maxey Dell, Fra M.D. 


FRIEDENWALD, Jonas S., BuscHKE, WILHELM, 
and Moses, Syivia G. Comparison of the ef- 
fects of mustard, ultraviolet and x-radiation, 
and colchicine on the cornea. Bull, Fohns 


Hopkins Hosp., Feb., 1948, 82, 312-325. 


Similarity between the tissue reactions to the 
mustards with those following roentgen-ray and 
ultraviolet irradiation has been noted. Colchi- 
cine has somewhat similar actions. These agents 
produce erythema, vesication and ulceration of 
the skin. Visceral lesions following systemic ad- 
ministration of the mustards are similar in na- 
ture to those produced by deep roentgen ther- 
apy. This experimental study shows the simi- 
Jarity and differences of action of these agents 
on the beef and rat corneas. The dosages and 
time factors as well as the methods of applica- 
tion are discussed. Inhibition of mitosis was 
caused. Inhibition by roentgen irradiation was 
prompt whereas inhibition by ultraviolet and 
mustard developed slowly. Inhibitions of equal 
duration were less complete with ultraviolet 
and mustard than with roentgen rays. Recovery 
from the inhibition followed similar curves in 
all, but excessive mitotic activity following re- 
covery was noted with ultraviolet and mustard 
but not with roentgen rays. Colchicine did not 
inhibit the onset of mitosis but stopped the 
process in metaphase. Nuclear fragmentation of 
the corneal cells was produced by ultraviolet, 
mustard and colchicine but not by roentgen 
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rays. Loosening of the corneal epithelium was 
produced by all four agents. An increase in ex- 
tractable non-protein nitrogen in the cornea was 
found after exposure to ultraviolet and mustard 
but not to colchicine. The correlation of these 
reactions above to each other as well as the dif- 
ference in mechanisms of action involved is 
speculated upon. Various other influencing fac- 
tors are also discussed.— Jerome J. Wiesner, 


M.D. 


GUZMAN, LEONARDO. Cancer of the prostate. 
Radiology, August, 1947, 49, 214-222. 


This is a plea for radiation therapy of cancer 
of the prostate in addition to any surgery and 
endocrine therapy which may be used. The au- 
thor recommends implantation of radium nee- 
dles into the local tumor plus external irradia- 
tion of all tumor, testes, adrenals and pituitary. 
His experience with 25 patients so treated indi- 
cates that good palliation may be expected, and 
occasionally a patient will survive a very long 
time. The original paper should be consulted 
for technical details of the radiation therapy. 
(While the reviewer agrees that the pain of bone 
metastases may be controlled by roentgen ther- 
apy, and the local tumor inhibited bv intersti- 
tial radium, there 1s no sound experimental or 
clinical data which indicate that normal andro- 
gen producing cells can be influenced by the 
amount of radiation therapy recommended in 
this paper.)—-Robert P. Barden, M.D. 


Perry, T. Sarcoma of the uterus. New England 
7. Med., June 3, 1948, 238, 793-799. 
Eighteen cases of sarcoma of the uterus seen 

in the last eighteen years at the Rhode Island 

Hospital are presented. Leiomyosarcomas were 

the commonest, varying from recurrent fibroids 

of low malignancy to anaplastic, rapidly dis- 
seminating tumors. Round cell or stromal cell 
endometrial malignancies made up another 
large group. Several pleomorphic mixed tu- 
mors, including 3 carcinosarcomas, were seen. 

An infant with sarcoma botryoides, an ex- 

tremely malegnant tumor of the cervical portio 

of infants, growing in characteristic grapelike 
masses, was studied. Several giant cell sar- 
comas, of uncertain cellular origin, were included 
in the series. 

At operation, tumor spread was usually ex- 
tensive, Survival for more than a few years with- 
out recurrence was limited to those few pa- 
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tients who had small localized tumors showing 
few metastases histopathologically. Eight pa- 
tients received preoperative or postoperative 
radiation therapy, with important irradiation 
response in only 2 cases. The first was a seventy 
year old woman with a small carcinosarcoma 
which became completely necrotic after 2,450 
mg-hr. of preoperative intrauterine radium, 
without recurrence after five years. In the sec- 
ond, a large carcinosarcoma showed extensive 
but incomplete necrosis after preoperative treat- 
ment with 2,190 r to each of three fields. 

Of incidental interest is the observation that 
2 of the mixed cell sarcomas developed in 
women who had had intrauterine radium for 
menopausal bleeding six and ten years previ- 
ously.—-Henry P. Brean, M.D. 


NoLaN, James F., and Sransro, WirLIAM. Dos- 
age calculations for various plans of intra- 
vaginal therapy. Radiology, Oct., 1947, 48, 
462-475. 


The practical limitations of intravaginal ther- 
apy are discussed at some length. Twelve theo- 
retical methods of intravaginal roentgen therapy 
are presented, and the distribution of radiation 
calculated from published depth dose data. To 
compare the plans, the number of roentgens 
reaching the midline at the level of the internal 
and external os, and at points 2 and 4 cm. lateral 
to the midline and 2 cm. in an anteroposterior 
direction from the midline were calculated. The 
variations in the method of treatment for one, 
two and three field techniques were: changes in 
quality (half-value layer); alterations in size of 
a beam; changes in direction of the beam of 
radiation; dose applied per field, as well as total 
vaginal dose. 

The first four plans utilize one field centered 
on the cervix. Because of the danger of necrosis 
in one field treatment plans with circular trans- 
parent cones, doses are limited to a dosage level 
of 8,000 to 10,000 r in air, and the area of effec- 
tive irradiation extends for about 3 cm. from 
the midline at the level of the internal os. 

The next four plans are presented to show the 
effects when high voltage radiations are sacri- 
ficed to achieve greater angulation of the beam 
by lateral direction of the cone. Different quali- 
ties of radiation are compared, the total dose 
delivered kept at 6,000 r or 12 2,000 r per field; 
12,000 r is too mach for softer types of m 
tion, as fairly wide areas of probable necrosis 
are indicated. However, radiations of 0.5 mm. 


t. 


Vou. 61, No. 6 


Cu half-value layer (140 kv., 25 mm. Cu filter) 
yield no area of necrosis. 

Plans g to 12 utilize one straight cone and two 
angulated cones, the quality, dose and angula- 
tion kept constant, but the size and position of 
the cones varies. Three cones 3 cm. in diameter, 
with the lateral one angulated at the mid-point 
of the cervix, resulted in too much overlapping. 
A large central cone (4 cm. in diameter) with lat- 
eral one 2 cm. in diameter, placed in the for- 
nices and angulated at the lateral edge of the 
cervix, did not yield very effective radiation at 
the level of the internal os. With a large central 
cone 4 cm. in diameter and two lateral cones 3 
cm. in diameter, a more effective spread of ra- 
diation could be achieved with 6,000 r delivered 
by the lateral cones. 

The authors conclude that: (1) the one field 
treatment plan is limited by the reaction to ir- 
radiation at the level of the external os, and 
does not control cancer in the lateral para- 
metria. They believe it could well be used at a 
lower dosage as a preliminary to radium im- 
plantation, and in cases of carcinoma of the cer- 
vical stump where radium implantation is 
diffcult; (2) the two field method is inadequate 
for control of tumor cells confined to the cervix 
itself. The combination of intracervical tandem 
and interstitial needles might well complement 
the two field method; (3) the radiation distri- 
bution for the three field method of treatment 
would seem as effective as that obtained from 
intracavitary or interstitial radium. Intravagi- 
nal roentgen treatment carried to its maximum 
could be used without radium. (4) The authors 
expect from such procedures an improvement in 
clinical results.—Gordon J. Culver, M.D. 


Neary, G. J. Physical aspects of intracavitary 
radium treatment of carcinoma of the cervix 
uteri. Part IIT. A New Applicator. Brit. 7. 
Radiol., Nov., 1947, 20, 454-469. 


In a previously published analytical treat- 
ment of the problem, the factors influencing the 
dose distribution in intracavitary radium 
treatment of carcinoma of the cervix uteri were 
investigated. It was concluded: that little 
fundamental improvement in the distribution 
of the radiation dose by modification of the 
basic Paris or Stockholm techniques is to be 
expected; that radium in the vagina should be 
concentrated in the midline; that the ohly way 
to increase the dose near the lateral pelvic wall 
is to increase greatly the quantity of radium in 
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the vagina; and that this necessitates the use 
of heavy metal absorbing screens for protection 
of the rectum as well as other midline structures. 

An ingenious applicator has been designed 
which uses 7o milligrams of radium in the 
uterus and two units of 140 mg. each in the 
vagina. The treatment time is seventy-two 
hours. The distribution of the radiation de- 
pends upon an arrangement of massive plati- 
num filters. An important factor is the separa- 
tion of the two portions of the vaginal radium 
by a heavy wall of platinum. This markedly 
reduces the dose to the vaginal mucosa and 
does not materially reduce the dose to the 
parametria. The entire lower half of the appli- 
cator is a heavy platinum filter for the rectum. 
Other specially shaped screens are incorporated 
into the applicator to control the dosage to 
the various portions of the pelvis. The uterine 
portion of the applicator is firmly fixed to the 
vaginal part and the latter is large enough to 
fll the upper vagina. The applicator weighs 
about 21 pounds. It is held in place by its firm 
fixation to a harness which is fixed in relation 
to the bony pelvis. Thus the entire applicator 
does not change position with change in position 
of the patient. 

Complete isodose curves are presented for 
this applicator. The total energy absorption 
for a treatment 1s about 13.0 megagram roent- 
gens as compared with 9.2 megagram roentgens 
for a typical Stockholm treatment. 

Improvements which are to be anticipated 
are the use of uranium as a screening material 
to replace platinum and greatly reduce the 
cost of the applicator, and the use of certain 
radioactive isotopes instead of radium which 
will permit the use of millimeters of lead instead 
of centimeters of platinum in the screening 
materials.—E. F. Lang, M.D. 


Speert, Hanorp. Late recurrence of cervical 
carcinoma following radiation therapy. 4m. 
F. Obst. € Gynec., March, 1948, 55, 533-537- 


Recurrence of carcinoma of the cervix after 
irradiation. almost always occurs within less 
than five years. The author reports 2 cases in 
which the recurrence took place seventeen and 
one-half years and nineteen and one-half years 
after previous irradiation to carcinoma of the 
cervix. 

In the first case the anatomic diagnosis in a 
fifty-two year old woman at death was "'carci- 
noma primary in the cervix with extension to 
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the fundus, bladder, rectum, ovaries, Fallopian 
tubes, and metastatic invasion of periaortic 
lymphnodes, liver, and diaphragm; ureteral 
obstruction, bilateral, with hydroureter and 
hydronephrosis." More than three-fourths of 
the uterus was involved by the tumor mass. 
Microscopic sections at death were compared 
with slides made seventeen and one-half vears 
before and the two sections were completely 
similar in histopathologic detail. The anaplastic 
nature and somewhat unusual histopathologic 
appearance of the cells of this tumor strengthens 
the impression that this was a recurrent tumor 
and not a new carcinoma of the cervix. 

The second patient died at the age of fifty- 
four years with the tumor involving the bladder 
and rectum and with a vesicovaginal fistula 
and a rectovaginal fistula. Nineteen and one- 
half years prior to this time she had been 
treated with radium and roentgen rays for 
carcinoma of the cervix following which she was 
free of symptoms until several years prior to 
death when she experienced a foul blood- 
tinged vaginal discharge which persisted until 
death. The microscopic sections from the origi- 
nal cervical tumor and from the tumor at death 
showed epidermoid carcinoma in each case. 
The author feels that it is more difficult in this 
case than in the first to definitely prove that 
this is a recurrent tumor rather than two 
separate tumors, although she was followed in 
the same clinic carefully for several years after 
the cervical tumor was originally treated and 
again for the last few months prior to death so 
that he is reasonably certain that this was a 
recurrent tumor.—JFendell C. Hall, M.D. 


Bowing, Harry H., and Fnickg, Rosenr E. 
* Late results of radium therapy for carcinoma 
l ofthe uterine cervix. 7.4. M./4., July 10, 1948, 

137, 935-942. 

Results of all cases (2,246) treated at the 
Mayo Clinic for carcinoma of the cervix by 
radium therapy between 1915-1944 inclusive 
are analyzed. 

Surgery has always been maintained at the 
Clinic; as a result, irradiation has proved to be 
an excellent surgical "adjunct," otherwise 
radium is chosen for treatment of patients in 
the operable, further advanced and recurring 
groups. Close to 60 per cent of all cases of cervi- 
cal carcinoma, including those operated upon, 
received some combination of radium and 
roentgen therapy. The number of early or 
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favorable cases in which treatment for cure may 
be possible is practically always low, an esti- 
mated 10 to 15 per cent of the total. This 
compares with a figure of 11 per cent selected for 
surgical intervention. Among the favorable 
cases referred for radium, more are found with 
obesity, and other constitutional diseases as 
well as older patients, than are to be found 
among those chosen for surgery. 

According to age grouping the largest number 
reported in the fourth decade with the numbers 
dropping off rapidly, both younger and older. 
On analysis of the age groups the authors 
contend that the patient of forty-nine years or 
less has a mildly unfavorable factor influencing 
her five year cure rate while the patient over 
forty-nine years of age carries this additional 
favorable factor. 

They have aptly summarized the League of 
Nations classification as to extent of the disease 
as follows: 


Lesions confined to the cervix. 

There is a moderate local invasion. 
There is extensive local invasion or uni- 
lateral fixation. 

There is a massive local invasion or me- 
tastasis elsewhere. 


Stage I 
Stage H 
Stage 111 


Stage IV 


Only 1.3 per cent of the total number are 
classified as Stage 1, while the majority, 66 per 
cent, are listed as Stage 111. Comparing the stage 
of the disease as against the mean age in years 
gave the interesting fact that the mean age 
dverages slightly above or below fifty for all 
stages. The youngest mean age group (46.4 
years) represented those who had undergone 
some operative procedure such as cauterization 
or amputation of the cervix before reporting 
for admission to the Clinic. In attempting to 
ana'vze the five year survival rate as compared 
to the age grouping, much of the authenticity 
is lost due to the proportionately small per- 
centage of patients traced (varying from 25 per 
cent to 43.6 per cent). This difficulty 1s of course 
explained by the fact that patients after dis- 
charge scatter widely to their homes. 

Study of the grade of malignancy (Broders' 
grouping) brings out the fact that the highest 
percentage of survival of "traced" patients, 
£7.1 per cent, are grouped as Grade 1 and the 
lowest, 19 per cent, represent that group which 
the pathologist has failed to gfade for various 
reasons." The authors admit that radiosensitivity 
is more complex than the microscopic analysis 
of the tissue; other factors which have an 
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important bearing on prognosis include the 
blood supply to the tumor bed, as well as the 
Judgment, skill and radium technique applied 
by the radiosurgeon. 

The authors individualize their technique 
with the interval between radium application 
prolonged where the respon:e to treatment is 
prompt and shortened where the response is 
prolonged. Patients with serious local compli- 
cations as inflammation, ukeeration, necrosis 
and bleeding are seen and treated almost daily. 
Total radium treatment time for the average 
Stage 111 patient is about three weeks. Roentgen 
therapy is begun on the final day of radium 
treatment. Two anterior and two posterior 
pelvic ports are outlined giving a total of zoo to 
7oo r per field. This roentgen irradiation cycle 
may be repeated after a three month interval. 
Follow-up consists of re-examination every 
three to four months for the fitst post-treatment 
year, every six months for the second post- 
treatment year and vearly thereafter. 

The five year survival rate ts modified in that 
those patients lost to follow-up are not included 
in the final figure. Interestingly enough a 
higher per cent of Stage 11 traced cases (65.3 per 
cent) survived five years than Stage 1 traced 
cases; this 1s partly accounted for by the fact 
that only a small number in Stage 1 (10) were 
traced for five years. Five year cures, however, 
occurred in all classifications. There were five 
deaths, a hospital mortality of o.2 per cent. 
The serious morbidity rate was equally low.— 


William E. Howes, M.D. 


RADIOISOTOPES 


Hensuaw, P. S., Rivey, E. F., and STAPLETON, 
G. E. The biologic effects of pile radiations. 
Radiology, Sept., 1947, 40, 349-360. 


Experiments were carried out with strains 
of mice to determine the late effects of periodic 
and single exposures of penetrating radiations 
(fast neutrons, slow neutrons, gamma rays, and 
beta rays). In general, the late effects of pene- 
trating radiations consisted of generalized 
atrophy and neoplasia of hemopotetic organs. 
Neoplasia may or may not result directly from 
the atrophic condition. 

Different thresholds of damage were found. 
Survival time, one of the most sensitive re- 
sponses, showed effects following daily ex- 
posures in the range of o.1 n of fast" neutrons 
ard I r of gamma rays. Threshold responses 
or the peripheral blood were often less sensitive 
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than the threshold survival responses. Threshold 
levels were not determined for single exposures. 

The r/n ratio of gamma rays to fast neutrons 
for the different effects varied roughly from 
8 to I to 35 to 1 for the conditions and methods 
used. 

The accumulated evidence indicates that 
the degree of biologic effect varies not only with 
the dose but also with the density of ionization 
produced. 

The incidence of lymphoma following expo- 
sure to penetrating radiations was raised from 
15 per cent in the controls to over 60 per cent 
in groups receiving single doses of 500 and 700r 
of gamma rays. 

Lung tumor incidence was increased little, 
if any, by the treatments given. Many types of 
skin carcinomas developed following sublethal 
doses of beta rays. It is significant that hemo- 
poietic tissue tumors were obtained with pene- 
trating radiation and skin tumors with surface- 


absorbed radiations.—Pau/ R. Dirkse, M.D. 


Doucuerty, E. C., and Lawrence, J. H. 
Isotopes in clinical and experimental medi- 
cine. California Med., July, 1948, 69, 58-73. 


All of the known 96 elements exist in several 
nuclear forms. Of the 81 stable elements, 60 
have more than one stable isotope. Over 600 
unstable isotopes are known, including at 
least one for each of the 96 elements. Only 7 
stable isotopes have found biological use, but 
over 70 unstable isotopes have had some 
biological application. 

Clinical use of radium and its decay products 
is well known, and constitutes one type of 
isotope application. Artificial isotopes of phos- 
phorus and iodine have an established thera- 
peutic value. Others have received preliminary 
trial. Usefulness depends on, and is limited bv, 
the degree of selective localization in tissues 
or organ systems. For example, radiophosphorus 
concentrates in the nucleoprotein fraction of 
rapidly growing tissue, radioiodine localizes 
selectively in the thyroid gland, and certain 
isotopic colloids may be largely localized in 
selected parts of the reticulo-endothelial system. 
Ideally, successful use of radioisotopes in 
therapy of neoplasms might include radio- 
hydrogen or radiocarbon; the beta rays of these 
isotopes have a penetration range of the same 
order as the diameter of a neoplastic cell. 

Radiophosphorus in Therapy and Diagnosis. 
In polycythemia vera, several years of complete 
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hematological and symptomatic remission may 
be obtained with radiophosphorus therapy. 
Retreatment is usually necessary within three 
years. In chronic leukemia, radiophosphorus 
appears to be as satisfactory as roentgen 
therapy, and it may prolong life somewhat 
further. It has the advantage of not producing 
radiation sickness, but may result in anemia, 
thrombocytopenia, or leukopenia. In a series of 
over 300 patients with chronic leukemia treated 
with radiophosphorus, average duration of life 
after onset of symptoms was almost five years, 
and over 30 per cent have lived over five years. 

Miscellaneous applications of radiophospho- 
rus include local application to skin lesions, and 
interstitial injection into tumor areas. Explo- 
ration of its diagnostic possibilities has begun 
with the demonstration of counter-detectable 
localized radioactivity in superficially located 
rapidly growing tumors. 

Radtotodine in Therapy and Diagnosis. Oral 
administration of radioiodine is a simple and 
effective method of controlling or curing many 
cases of hyperthyroidism. Occasional adeno- 
carcinomas of the thyroid with iodine-metab- 
olizing metastases respond favorably to radio- 
active iodine. Radiotodine is useful in demon- 
strating levels of thyroid hypofunction or 
hyperfunction, and may be used to distinguish 
between simple hyperthyroidism and the 
ophthalmopathic type. 

Other Radioisotopes in Therapy and Diagnosis. 
Radiosodium has been used in chronic leukemia, 
but lacks the selective localization of radio- 
phosphorus. Its effects are comparable to that 
of total body irradiation. Radiosodium has been 
found useful in estimating circulatory adequacy 
of the extremities in certain vascular diseases. 

Radiostrontium has had trials in the therapy 
of malignancy in bone, as its distribution in 
the body follows that of calcium. Radioactive 
colloids have shown selective localization in the 
reticuloendothelial system which may prove 
useful. Anhydrous chronic phosphate, which 
may be tagged with radiophosphorus, localizes 
almost entirely in the liver and spleen. Radio- 
isotopes of y&trium, zirconium, columbium, and 
gold may, depending upon the method of 
preparation, concentrate in the liver and spleen, 
or go in equal concentration into the bone 
marrow. Colloidal manganese dioxide, and 
possibly radioactive gold as well, may be 
localized selectively in the lymphoid tissue. 
Interstitial infiltration of neoplasms with zinc 
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or gold radioactive colloids has resulted in 
effective localization and in tumor regression. 

Certain isotopes, such as those of lithium, 
boron, and fissionable isotopes such as uranium 
and plutonium, release large amounts of ioniz- 
ing radiation upon being bombarded with slow 
neutrons. If such material can be localized in 
given tissues or tumors, and the region subjected 
to slow neutron bombardment, a higher radi- 
ation can be conferred on the isotope-containing 
tissue than on the uninvolved tissue through 
which the neutrons must pass. A few experi- 
mental studies of this principle, using mouse 
tumors, have shown the predicted enhanced 


effect.—Henry P. Brean, M.D. 


Knauss, Hanorp P. Slide rule calculations of 
radioactive decay. Science, March 26, 1948, 
£07, 324. 

This article destribes the use of the ordinary 
slide rule in making calculations on the decay 
of radioactive substances. Details of the use of 
the slide rule for this purpose are given. 


Lisco, Hermann, FiN&EL, Miriam P., and 
Brues, Austin M. Carcinogenic properties 
of radioactive fission products and of plutoni- 
um. Radiology, Sept., 1947, 49, 361-363. 


An intelligent appreciation and evaluation of 
health hazards, whether by ingestion or in- 
halation or by wound contamination with small 
amounts of radioactive substances, 1s difficult 
without experimentation. These experiments 
were undertaken with this in mind, even though 
it was realized that it is notoriously difficult to 
design animal experiments which precisely 
duplicate the human hazards. 

Radiostrontium (Sr$9) is largely concentrated 
in bone, and consequently bone tumors were 
readily produced. The incidence was approxi- 
mately proportional to the dose, and the 
latent period—not less than about 200 days— 
increased. with decreasing dose. Bone tumors 
were produced by doses ranging from $5.0 to 
0.05 microcurie per gram, both with single and 
with monthly repeated injections. Radioactive 
yttrium (Y?!) and cerium (Ce!) also produced 
sarcomas in the skeletal system, primarily in 
the long bones. Plutonium (Pu®*) and yttrium 
(YPO,) produced local radiation damage when 
given subcutaneously and intrdmuscularly in 
mice. Many local fibrosarcomas were also 
produced at doses of 0.5 to 0.0§ microgram per 
gram of Pu*? and doses of 1.5 to 0.05 micro- 
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curies per gram of YPO,. Bone tumors resulted 
frequently in different animals injected with 
Pu” at levels of 4.5 to 0.05 micrograms per 
gram, again with a latent period of about 200 
days. These tumors occurred mostly in the 
spine, since plutonium has a greater affinity for 
collagenous tissue than for bone proper, while 
those from strontium were chiefly in the long 
bones. 

Both plutonium and cerium showed a high 
concentration in the liver and frequently 
produced liver damage, but no true liver 
tumors have been seen to date. Y?!, which when 
fed by stomach tube remained longest in the 
colon, produced several carcinomas of the colon 


in rats, in the higher doses used.—Pau/ R, 
Dirkse, M.D. 


STANLEY, Marcom M., and Asrwoop, E. B. 
The accumulation of radioactive iodide by 
the thyroid gland in normal and thyrotoxic 
subjects and the effect of thiocyanate on its 
discharge. Endocrinology, Feb., 1948, 42, 
107-123. 


As others have found, thyrotoxic patients 
had a larger uptake of radioactive iodine in the 
thyroid than normal patients. After the ad- 
ministration of thiocyanate or ordinary iodide, 
the radioiodine also was more rapidly dis- 
charged. These differences, the authors feel, 
are great enough to provide an accurate means 


of detecting thyrotoxicosis.—Yohn W. Karr, 
M.D. 


MISCELLANEOUS 


Best, ARTHUR, and Stroup, Leona. A method 
of x-ray reproduction of the negative x-ray 
film. Am. Rev. Tuberc, Feb, 1947, 55, 
184-186. 


The negative 14 by 17 inch roentgen film to 
be reproduced is placed in the cassette next to 
the top as opening screen of the cassette. An 
unexposed film is then placed next to the nega- 
tive roentgen film and between it and the back 
screen of the cassette is placed the black pro- 
tecting paper that always accompanies an un- 
exposed film. The purposes of the black pro- 
tecting paper is to prevent any fluorescence 
emanating from the back screen of the cassette. 

The following technique is then employed: 
40 inch distance, 100 milliamperes, 42 kilovolts 
(peak) and one-half record. The roentgen film 
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is then developed in the usual manner. By the 
same technique, a negative reproduction of the 
positive reproduction can further be made if this 
is desired.—7. 7. McCort, M.D. 


Camp, Jonn D. A grid-front cassette; a useful 
application of the stationary grid. Radiology, 
November, 1947, 49, 627-628. 


A method by which any make cassette can 
be converted to a grid-front cassette is de- 
scribed. The ordinary bakelite front is replaced 
by a metal Lysholm grid of proper size, and 
protected by a plastic covering. The original 
thickness and sizeof the cassette are maintained. 

Use of a grid-front cassette has improved the 
detail of portable roentgenograms and facili- 
tated rapid sequence exposures, where Potter- 
Bucky technique is slow. Extreme usefulness 
compensates for the rather high cost.—George 
P. Keefer, M.D. 


GOoLDFEDER, ANNA. Further studies on the re- 
lation between radiation effects, cell viability, 
and induced resistance to malignant growth. 
Radiology, December, 1947, 49, 724—732. 


This article is number four in a series and is a 
comparison of effects of roentgen rays on mam- 
mary tumors autogenous to inbred strains of 
mice (dba and C3H.) The tumors of both strains 
were diagnosed as adenocarcinoma, but they 
varied in clinical characteristics. The percent- 
age of tumor "takes," the latent period (time 
between transplanting and the development of 
a measurable tumor), and the size of the tumor 
formation were distinctly different in the strains. 

The experiments described in the article 
clearly show that the radiosensitivity of tumors 
of similar histopathological structure is variable 
and that the recovery process or “latent period" 
of similar tumor cells partially affected by ir- 
radiation is also variable. The author concludes 
that histopathologic classification alone is not 
a conclusive guide to the specification of a 


proper therapeutic dose for any given tumor.— 
Richard E. Kinzer, M.D. 


CLARK, GEORGE L. Medical, biological and in- 
dustrial applications of monochromatic radi- 
ography and microradiography. Radiology, 
October, 1947, 49, 483-495. 


Roentgen-ray diffraction analysts have long 
made use of tubes which produce essentially 
monochromatic beams in contrast to the usual 
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polychromatic beam used in the various 
branches of roentgenography. 

Above a certain critical voltage, different for 
each target element, the spectrum characteristic 
of the element appears superimposed on the 
continuous spectrum, with the result that certain 
wavelengths are greatly intensified. To isolate 
one of these characteristic intensified beams 
would be to produce a monochromatic beam. 
To accomplish this strictly requires selection 
and reflection by a crystal, but the very great 
loss of energy renders the method impractical. 
Less exact, but practical and in common use, 
is employment of a characteristic filter which 
cuts out all shorter wavelengths. 

Production of a monochromatic beam from a 
tungsten target tube is impractical because the 
characteristic tungsten spectrum does not ap- 
pear until a voltage of 69,300 has been sur- 
passed (where the general radiation intensity 
is high), and because a very rare element, 
either lutecium or ytterbium, is required for the 
filter. But a molybdenum target tube will gener- 
ate an intense characteristic spectrum at 
20,000 volts where the general radiation is still 
weak and a very thin layer of a zirconium com- 
pound will serve as an effective filter. Copper, 
cobalt, and chromium target tubes are also 
practical. 

The performances of a polychromatic beam 
produced by a tungsten target tube and a mono- 
chromatic beam produced by a molybdenum, 
copper, cobalt, and chromium target tubes were 
compared when identical voltage, focal spot 
sizes, focal spot-target distances, target-film 
distances, film, and simultaneous development 
were employed. 

Appreciably greater definition in fine detail 
is produced in monochromatic roentgenograms. 
Examples from industry (hair-line cracks in 
aluminum castings), biology (pine seeds, frogs), 
and medicine (bones of the hand) are illustrated. 
Detection and demonstration of early disease 
may be aided by monochromatic roentgenog- 
raphy. 

Monochromatic roentgenography 1s a re- 
search tool of unlimited, but as yet almost 
untested, potentiality, for it can be used to 
supplement and augment the microscope. In 
microroentgenography, images are registered on 
extremely fine-grained photographic emulsion 
by a monochromatic roentgen-ray beam. The 
technique is described and is quite simple. The 
images may then be enlarged up to 400 di- 
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ameters. Several biological specimens are illus- 
trated. The results obtained are striking and 
stimulating.—George Cooper, Fr., M.D. 


Prosser, C. Lapp. The clinical sequence of 
physiological effects of ionizing radiation in 
animals. Radiology, September, 1947, 49, 
299-513. 

Ín order that the clinical effects of irradiation 
be understood and methods of therapy be ex- 
plored and made available, research problems 
in clinical physiology and biochemistry were 
carried out at the Metallurgical Laboratory of 
the University of Chicago under the Man- 
hattan Project. The problems have been con- 
cerned with (1) ascertaining whether different 
kinds of ionizing radiation have similar effects 
upon the mammalian body; (2) measuring 
sensitive reactiops as a function of dose, in 
the hope of setting permissible exposure limits; 
(3) searching for sensitive biological indications 
of exposure; (4) describing the course of radia- 
tion damage sufficiently to suggest profitable 
directions for research into mechanisms of 
such damage that might eventually lead to 
effective therapy. None of these objectives has 
been attained in a final form, but sufficient 
data are available to justify a summary at this 
time. The pattern of clinical effects of irradiation 
fall into the following periods: (1) initial, (2) 
acute, (3) subacute, (4) chronic. The effects 
of whole body irradiation were observed on 
different species of animals. Alterations were 
observed during the various perlods in the gas- 
trointestinal, circulatory, hemopoietic, liver, 
respiratory, and nervous systems. 

Four generalizations can be presented on the 
basis of the observations made: 

I. Every kind of ionizing radiation is similar 
in its clinical action, whether it be penetrating 
external radiation or internal radiation from 
deposited material. A similar clinical course can 
be observed by single and daily roentgen irradi- 
ation, and with internal radiation from de- 
posited alpha and beta emitters (by selecting 
the appropriate dose, dose rate, and experi- 
mental animals). Although not studied in as 
great detail it appears that the clinical pattern 
is similar after treatment with gamma rays, 
fast neutrons, and slow neutrons. 

II. Nearly every organ system is affected by 
lethal doses of every type of radiation. The 
most sensitive systems are the blood forming 
organs, the gastrointestinal tract, and the go- 
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nads. Peripheral circulation and heart are also 
affected. Terminally there may be damage to 
the kidneys and even to the central nervous 
system. 

HI. No single clinical reaction is peculiarly 
specific for irradiation damage. A similar pre- 
terminal course can be observed with toxic 
agents such as the nitrogen mustards; acute in- 
fections; anaphylactic shock; and various toxic 
chemicals, e.g., anemia in benzol and phenyl 
hydrazine poisoning. 

IV. The clinical picture and the conditions 
resulting in death vary with the dose rate and 
the duration of exposure for both external and 
internal radiation. If an animal survives one 
depression with a given set of symptoms, it is 
likely to die later from a different mechanism. 

A series of clinical patterns leading to death 
after irradiation have been identified as follows: 

1. Immediate death at verf high doses and 
dose rates with general cellular destruction. 

2. Initial shock-like death seen within forty- 
eight hours after roentgen irradiation in some 
rabbits and chickens. 

3. Early deaths at high doses in dogs and 
rats (four to six days). There is evidence of 
dehydration, hemoconcentration, and much 
gastrointestinal damage and leukopenia. 

4. Ácute deaths caused by irradiation from 
all types of ionizing radiations (except external 
beta rays) occur nine to twenty-one days after 
treatment, Severe leukopenia, extensive tissue 
breakdown, tendency to bleeding, high sedimen- 
tation rate, slight anemia, and altered water 
balance are observed. The terminal condition 
is one of toxemia with fever, elevated heart 
rate, lowered albumin and elevated globulins, 
high serum nonprotein nitrogen, increased 
serum protein, cardiovascular failure, and so 


forth.—Robert K. Arbuckle, M.D. 


Barciay, A. E. Microarteriography. Brit. 7. 
Radiol., Oct., 1947, 20, 394-404. 


During an investigation of traumatic uremia 
in rabbits, results suggested the existence of a 
vascular short cut between the arteries and 
veins which could leave the cortex ischemic. 
Ordinary roentgenographic techniques failed to 
show any communication, and a new method 
was sought to démonstrate the minute yascular 
structures. After some preliminary experi- 
mentation, a hot cathode diffraction tube with 
a beryllium window was used which gave a 
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constant beam between 5 and so kv. at up to 
20 ma. 

The rabbit kidney is injected either in vivo 
or after removal. Several media may be used. 
Thorotrast gives excellent results. Ten per cent 
colloidal gold or specially prepared colloidal 
bismuth are not only radiopaque but can also 
be seen in microscopic study. After injection, 
the kidney is fixed in the usual manner and the 
entire organ roentgenographed. After determi- 
nation of the direction for sectioning which will 
give the maximum vascular pattern, sections 
are cut. The sections between 120 and 450 micra 
were most satisfactory, 

Roentgenograms are made on Kodak Maxi- 
mum Resolution plates. Since the sensitivity of 
this is much reduced when it is wet and since 
the sections must be kept moist with glycerine 
to prevent shrinkage and distortion, a thin 
tissue 1s used as a barrier between the section 
and the film. The most satisfactory is found to 
be the tissue used for the heat mounting of 
prints. As the sections are exposed to the air, 
the exposure is made as short as possible. At a 
distance of 8 inches, at 20 ma., and at Ij to 
20 kv. à 240 micron section requires an exposure 
of about five minutes. If the section is thin and 
softer rays must be used, a shorter distance is 
necessary with greater distortion. The cassettes 
are built to fit over the end of each cone in a 
light-tight manner, so that the tube, section, 
and film are one unit. The cassette must be 
applied to the cone in the darkroom as there is 
no cover between the section and the roentgen 
tube, so that the maximum use is made of 
soft roentgen rays. 

The resulting negative may be enlarged with 
standard apparatus and the whole section 
studied, but above a magnification of 10, detail 
is a limiting factor. On the other hand, if a 
small field is used a photomicrograph may be 
made and this in turn enlarged. This process, 
surprisingly, preserves the detail much better, 
and satisfactory magnification of 250 diameters 
can be obtained. This method has the dis- 
advantage of utilizing only a very small seg- 
ment of the negative. ° 

Using this method, stereoscopic views of the 
entire organ were made to determine the course 
of the vessels, and sections were made. These 
were again examined stereoscopically and 
further sections in appropriate planes were 
made to show the finest vascular structures in 
a section 240 micra thick. Thus the picture of 
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the vascular supply of the organ can be built 
up as a whole.—E. F. Lang, M.D. 


LOVERDO, ANDRÉ. Sur l'emploi de gants de 
protection radiologique chargés à l'oxyde de 
thorium (ThO,). (On the use for radiological 
protection of gloves laden with thorium 
oxide.) Compt. rend. Soc. de biol., June, 1948, 
142, 843-844. 

Rubber gloves into which thorium oxide has 
been incorporated— average thickness of 0.5 
gm/sq. cm.——has been tested for radioactivity 
with a G-M scaler. The following ionizing 
energies (as absorbed per gram of tissue in 
contact with the glove) have been computed: 
(a) o.o11 r.e.p. per hour due to the beta and 
gamma radiations, (b) 1.38 r.e.p. per hour due 
to alpha radiation. These figures have already 
been corrected for self-absorption and angular 
distribution and represent the average as to 
the depth effect. The quantity of beta and 
gamma radiations would fall within the limits 
of the American norm of radiological safety 
dose (supposing that the gloves are worn inter- 
mittently) but that of alpha radiation is 
definitely beyond the safety limit, especially 
for the superficial o.1 mm. of the epidermis 
(which includes the layer of Malpighi). The 
author advises the use of a supplementary 
rubber glove to absorb the alpha radiation. 
He asks for such a modification in the fabri- 
cation of the gloves.—7. N. Sarian, M.D. 


Barron, E. S. Guzman; BARTLETT, GRANT R., 
and MiLLER, ZELMA B. The effect of nitrogen 
mustards on enzymes and tissue metabolism. 
I and Il. 7. Exper. Med., June, 1948, 57, 
4989-520. 

I The Effect on Enzymes. The halogenated 
alkylamines ("nitrogen mustards’’) have certain 
biological properties similar to those of the 
roentgen ray: injury to bone marrow and lym- 
phoid tissues, inhibition of mitosis, and pro- 
duction of mutants which have been the basis 
for their use in treatment of blood dyscrasias. 
When placed in neutral aqueous solution, these 
substances form ethylenimonium-ring com- 
pounds which are structurally similar to choline 
and acetylcholine, and evidence is presented 
indicating that they function as structural 
inhibitors of these enzymes, uniting with 
their protein portions at the side chains where 
combination with choline and acetylcholine 
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usually occurs. Tiosulfate breaks down the 
ethylenimonium derivatives, and its presence 
prevents this inhibiting activity. 

Nitrogen mustards also react rapidly with 
—SH (sulfhydryl) groups of many intermediate 
products of both protein and carbohydrate 
metabolism, some of which are essential to 
enzyme activity, and thus one might expect a 
large number of enzyme systems to be inhibited 
by them, but in vitro experiments do not bear 
this out, showing only the choline ozidase, 
acetylcholine esterase, and pyruvate ozidase 
systems to be inhibited in concentration under 
103M (10 X LDy). This structural inhibition 
is quite specific and is irreversible. 

A list of the enzyme systems inhibited by 
these substances 1s given. 

II. The Effect on Tissue Metabolism. As 
studied in metabolism of tissue slices and of 
leukocytes, and “in tissues of treated animals, 
tissue respiration is strongly inhibited and tissue 
glycolysis is very little affected by nitrogen 
mustards. Pyruvate metabolism is profoundly 
inhibited. Certain oxidative and biological 
synthesis processes are listed as showing distinct 
inhibition which can readily promote cell 
destruction and depress the formation of new 
cells. 

Choline was found to protect marrow cells 
from the respiratory inhibiting effect of nitrogen 
mustards, and possible development of a 
method to avoid toxic marrow effects by use of 
such a substance in treatment 1s suggested. 

The authors propose the explanation of 
mitosis inhibition by nitrogen mustards, sulfur 
mustards, and roentgen rays on the basis of a 
process controlled by a sulfhydryl enzyme 
with very labile and reactive —5H groups, 
alkylated by the mustard compounds and 
oxidized as a result of irradiation.—7oseph B. 


Stull, M.D. 


Freep, Jonn H., Farris, EDMUND J., MURPHY, 
Doucras P., and PENpERGRAss, Eucene P. 
Effect of low dosage roentgen radiation on the 
gonadotropic function of the hypophysis of 
the mature and immature female albino rat. 
F. Clin. Endocrinol., June, 1948, 8, 461—481. 


A review of the literature on treatment and 
results of low voltage roentgen therapy in the 
treatment of functional menstrual disorders and 
sterility convinced the authors that its mode 
of action is still poorly understood. They note 
that many theories have been proposed to 
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explain the good results reported clinically in 
hypofunctional endocrine conditions and that 
these may be divided into two groups: (1) 
stimulation; (2) selective destructive action. 
From a survey of the experimental literature 
they conclude that low voltage radiation of the 
pituitary, with doses of 400 r (air) or less, has 
shown no histological effects on the sexual 
systems of animals. Furthermore, that the im- 
mediate and latent effects were seldom care- 
fully observed. In view of the importance of 
this highly controversial problem they felt 
that further investigation was necessary using 
methods designed chiefly to evaluate the physio- 
logical effects. 

From their experiments the authors draw the 
following conclusions: 

1. Low dosage radiation of the pituitary can 
produce a transient effect on the normal pitui- 
tary function of the rat. Thottgh the immediate 
physiological effect is in the nature of a stimulus 
such an effect is only transient and not pro- 
longed. 

2. Irradiation of the pituitary in small doses 
has no effect on the normal development of the 
sexual system of immature twenty-eight day 
old female rats. 

3. There is no evidence that roentgen irradi- 
ation can stimulate living cells, if by stimulation 
is meant a continued acceleration of their 
normal growth or function. 

4. Irradiation of the pituitary in small doses 
has no evident harmful effect in the experi- 
mental rat.—CAarles G. Stetson, M.D. 


HorwEes, BAnBARA E. The inhibition of ribo- 
and thymo-nucleic acid synthesis in. tumor 
tissue by irradiation with x-rays. Brit. 7. 
Radiol., Nov., 1947, 20, 450—453. 


In similar rat sarcomas from the same source, 
the content of ribo- and thymo-nucelic acid is 
surprisingly constant. A number of rats with a 
given rat sarcoma was treated after injection 
of radioactive phosphorus (P9), and the amount 
of the nucleic acids determined by the amount 
of this substance present. It was found that 
the formation of thymo-nucleic acid was 
markedly decreased by irradiation when com- 
pared with the control group of tumors. The 
same effect was produced in ribo-nucleic acid 
but to a less "marked degree. Nembytal. also 
vas found to inhibit the activity in formation 
of both ribo- and thymo-nucleic acids.—E. F. 
Lang, M.D. 
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ALLEN, J. GARROTT; SANDERSON, MARGARET; 
Miryam, Mary; Kirscyon, ALICE, and 
Jacosson, L. O. An anticoagulant in the 
blood of dogs with hemorrhagic tendency 
after total body exposure to roentgen rays. 
J. Exper. Med., Jan., 1948, 87, 71-86. 


In times past the hemorrhagic state which 
along with infection is one of the most important 
pathological changes following large doses of 
radiation, has been attributed to the associated 
thrombocytopenia, but from the experimental 
evidence described in this report a substance 
similar to heparin is indicated. It can be bio- 
logically inactivated by intravenous protamine 
sulfate or by toludine blue which restore the 
clotting time to normal although it had been 
prolonged to four days in spite of normal 
platelets, fibrinogen, prothrombin and calcium 
and the administration of vitamin K. 

The presence of this anticoagulant (heparin- 
like) substance may be demonstrated several 
days before other evidence of disease and before 
the development of the eventual thrombocyto- 
penia. It also causes a gel formation that is 
quite easily broken down by shaking (this same 
phenomenon occurs in heparinized blood). 

Attempts to isolate heparin were unsuccessful 
but this is not surprising in view of the very 
inefficient methods available which yield only 
à $ to I5 per cent recovery of a known heparin 
sodium acid salt. 

In this experiment 25 dogs were irradiated 
with 200 kv. roentgen rays, receiving in one 
dose to entire body, 450 r (0.5 mm. Cu plus 1 
mm. Al filtration; 15 ma., dosage rate 6 r/min. 
in air at a distance corresponding to the center 


of the animal's body).—Yoseph B. Stull, M.D. 


Broom, WiLLtAM. Histological changes follow- 
ing radiation exposures. Radiology, Sept., 


1947, 49, 344-348. 


A large series of animals were exposed to a 
variety of internal and external sources of 
radiation, including roentgen rays, fast and 
slow neutrons, gamma rays, beta rays, and 
internally administered radium,* plutonium, 
sodium,” phosphorus,” barium,™® lathanum,!° 
strontium,® zirconium, yttrium,®! and radio- 
cerium. 

Animals were given LDso0/30-days dose and 
fractions thereof in the hope of finding the lower 
limit of irradiation damage as shown by the 
microscope. 
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Irrespective of the particular external sources, 
the author was unable to tell which type of 
radiation had been used on the animals, except 
for external beta rays since the changes were 
practically limited to the skin with that source. 
After the injection of radioactive material, 
the damage qualitatively was the same with all 
of the materials, and the same results were 
produced as by the external irradiations, 
modified only by (a) whether the materials 
reached a particular organ and (b) the type of 
particle emitted by the radioactive isotope. 
The differences are due to focalization. 

In general, no histopathologic evidence was 
found for the cause of death. That is, no differ- 
ences could be seen between the animals which 
died with an LDzo/3o-days dose and those 
which did not die after the same dose. The 
author was impressed by waves of destruction 
in some of the animals that received high 
doses, so that one could speculate on somatic 
mutations but there was no evidence on this 
point. 

In general a particular organ showed histo- 
pathologic changes reflecting the amount of 
radiation rather than species, although one 
animal will tolerate much higher doses than 
another. 

With both total body external irradiation and 
with internal sources of radiation no evidence 
whatever of any primary stimulating effect of 
small doses was obtained. Either a damaging 
effect was found or no difference from the 
control animals. 

Striking exceptions were also found to the 
theory that the more primitive the cell, the 
more susceptible it is to radiation. A more 
interesting part of the problem has been the 
general question of why certain strains of cells 
are sensitive and others very resistant. After 
more than three years’ association with this 
project, the author has not even a clue on which 
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to speculate. No relation to mitotic activity was 
found. 

Evidence was found on the question of the 
sensitivity of the erythroblasts. In the material 
used, these were exceedingly sensitive to 
radiation, about as sensitive as the lympho- 
cytes.—Paul R. Dirkes, M.D. 


Freperica, J., and CHtvremont, M. Etude 
histologique et histochimique de la peau de 
cobaye traitée par les rayons X. (Histological 
and histochemical study of the skin of 
guinea pig treated with roentgen rays.) 
Comp. rend. Soc. de biol, June, 1948, 742, 
850-853. 


After a short historical introduction, the 
authors state that they were interested in the 
sulphydril group histochemical changes in the 
irradiated epidermis as this group is of impor- 
tance in the keratinization processes. The skin 
of the hind paws of some 11 guinea pigs were 
irradiated with single doses of 3,000 r per paw 
(10 were irradiated with either 1,500 r or 2,000 
r, the results obtained being almost the same in 
all 21.) The factors of irradiation are not given 
(except for 1 mm. Al filtration and target skin 
distance of 33 cm.) 

After a very marked thinning and destruc- 
tion, the epidermis begins to regenerate from 
the borders of the lesion and soon attains a 
thickness exceeding greatly that of the non- 
irradiated skin. However it 1s of an abnormal 
appearance. The histochemical studies reveal 
a considerable decrease in the — SH (—Sulphy- 
dril) groups at the irradiated regions. Later on, 
as the regeneration starts, there 1s a great 
increase. This initial decrease does not seem 
to be due to a direct action of the roentgen 
rays on the —SH groups. In the non.irradiated 
parts of the skin of these experimental animals, 
there is elicited a temporary diminution of 
—SH groups.—7. N. Sarian, M.D. 
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of lower end of humerus in children (abs), 138 
of tibial condyles involving knee joint (abs), 868 
Funct, studies on metabolism of radioisotopes by, 
839 


GALLBLADDER, classification of accessory, 671 
double, 671 
GaNGcLIA, cerebral basal, symmetrical calcification 
of, 741 
GaARGOYLISM (abs), 870 
GasTRIC secretion, effect of tetra-ethyl ammonium 
chloride on (abs), 127. ° > 
vascular shunts (E), 561 
GasrRoCOLIC fistula, neonatal (abs), 124 
GASTROENTEROLOGY, recent advances in treatment 
in field of (abs), 429 
GASTROINTESTINAL TRACT, chronic granulomas in, 
caused by minute mineral particles (abs), 
579 


NP *, wi 
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mass roentgen survey of, to detect cancer of 
stomach, 470 
roentgenographic studies of, following section 
of vagus nerves for peptic ulcer (abs), 124 
GLassEs, trifocal, as aid to older roentgenologist, 
192 
GLIOBLASTOMA, case of, treated by betatron, 591 
Gómez, Jose Francisco MERLO, obituary, 110 
Gonaporropic function of hypophysis of mature and 
immature female albino rat, effect of low 
dosage roentgen radiation on (abs), 884 
Gourt, clinical, pathological and roentgenographic 
observations (abs), 435 
report of unusual case in young man (abs), 140 
GRANULOM AS, chronic, in alimentary tract caused by 
minute mineral particles (abs), $79 
Gruppe, Emit H., private library of, given to John 
Crerar Library, 730 


Hann, cartilaginous tumors of (abs), 139 
Hanns, sesamoid bones of, 493 
HeapacuHE, convolutional markings in skull roent- 
genograms of patients with, 317 
Heart disease, rheumatic, left atrial calcification in, 
202 
enlargement of (abs), 27 
in rheumatoid arthritis (abs), 733 
rheumatic mitral valve disease without enlarge- 
ment of (abs), 275 
roentgen kymographic study of, in myasthenia 
gravis (abs), 274 
simple procedure for evaluation of mobility of 
(abs), 732 
venous catheterization of (abs), 273 
HEMANGIOBLASTOMA, spinal extradural, roentgeno- 
graphically visualized with diodrast at 
operation and successfully removed (abs), 
742 
HEMANGIO-ENDOTHELIOMA, skeletal (abs), 134 
HemaANGIoLiIpomMa, extradural, Klippel-Feil’s syn- 
drome associated with compression of 
spinal cord by (abs) 267 
Hemangioma of small intestine, with special refer- 
ence to intussusception (abs), 125 
primary, of skull, rare cranial tumor, 302 
Hemaro.ocicat effects of ionizing radiations in 
tolerance range (abs), 590 
Hematroma, subdural (abs), 426 
HEMATOMAS, association of certain, with myelen- 
cephalic blebs in house mouse, 98 
HemMorruacGE, subarachnoid, cerebral arteriography 
a in (abs$, 426 
subepithelial, of renal pelvis simulating neo- 
plasm (abs), 131 
Hemorruacic tendency in congestive splenomegaly 
(abs), 433 
Hemosiperosis of lung due to mitral disease, 443 
Hernia, diaphragmatic, various types of, treated 
surgically (abs), 126 
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HenNiATION of nucleus pulposus, complete block of 
lumbar spinal canal due to, 775 
upward transtentorial, of brain stem and cere- 
bellum due to tumor of posterior fossa 
(abs), 264 
Hip, congenital dislocation of, in infancy, results of 
treatment of (abs), 145 
dislocation, lateral view of pelvis in examination 
for (abs), 146 
HIRSCHSPRUNG’S DISEASE (E), 250 
Hisrorocicar changes following radiation exposures 
(abs), 885 
HN, role of, as systemic adjunct to radiation 
therapy of certain malignant diseases, 626 
Hopckin’s DisEAsE, histopathological and clinical 
classification with  radiotherapeutic re- 
sponse, 369 
roentgen therapy in (abs), 440 
Hormone, adrenal cortical, treatment of radiation 
sickness with, 387 
Hormones and roentgen rays, biological bases of 
associated &ction of, on cancer cells of 
certain glands under hormonal control 
(abs), 588 
Hosprrats, Alabama State, tuberculosis in (abs), 


575 

of small cities, part time radiological practice in, 
^: 
236 


Humerat head, congenital absence of (abs), 138 
Humerus, avulsion fracture of lesser tuberosity of 
(abs), 139 
fractures of lower end of, in children (abs), 138 
HYALURONIDASE, clinical and roentgenological im- 
plications of (E), 405 
effect of, on absorption of subcutaneously de- 
. posited radiopaque substance, 91 
Hypronepurosis, congenital (abs), 133 
Hyprovurerer, congenital (abs), 133 
HYPERTENSION, pulmonary, causes of, 27 
Hypopuysis of mature and immature female albino 
rat, effect of low dosage roentgen radiation 
on gonadotropic function of (abs), 884 


IL£grris, regional, of prenatal origin, 366 
ILeus, atypical adynamic, apparently caused by 
nutritional deficiency (abs), 131 
IxraxT, lobectomy for pulmonary cysts in (abs), 427 
Inrants, cardio-esophageal relaxation as cause of 
vomiting in (abs), 266 
double contour, cupping and spurring in roent- 
genograms of long bones in, 482 
malignant melanoma in (abs), 281 
newborn, congenital pneumonitis in (abs), 578 
results of treatment of congenital dislocation of 
hip in (abs), 145 
Injugtes, prevention of, caused by ignizing radia- 
- tiops (abs), 289 
INNOMINATE artery, anomalous, compression of 
trachea by (abs), $73 
IusrRvcerioN Courses at Cincinnati meeting, 731 
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INTER-AMERICAN Concress or Rapriorocv, Third, 
116, 257, 420, 860 
IvrERNATIONAL Congress or RADIOLOGY, 
257, 420 
INTERVERTEBRAL DISC, herniated (abs), 143 
protrusion, lumbar, contralateral to side of 
symptoms and signs, y 
ruptured, in cervical region (abs), 143 
IvrEsTINE, acute obstruction of, in typhoid fever 
(abs), 125 
congenital atresia of (abs), 130 
dyskinesia of, investigation of (abs), 130 
endometriosis as cause of obstruction of (abs), 
735 
role of radiologist in management of patients 
with obstruction of (abs), 736 
small, acute obstruction of (abs), 736 
small, hemangioma of, with special reference to 
intussusception (abs), 125 
small, malignant tumors of (abs), 738 
small, pattern of, in sprue and similar deficiency 
diseases, 658 4 
small, primary nonspecific ulcers of (abs), 431 
small, rapid method of roentgen examination of, 


Sixth, 


small, roentgenologic study of (abs), 735 
small, rupture of, complicating injury of pelvis 
(abs), 431 
INTRACRANIAL angiography, practical serialograph 
for, 324 
mass lesions, roentgen findings in, 762 
neoplasms, differential diagnosis of, by cerebral 
angiography (abs), 265 
tuberculomas, calcified (abs), 262 
INTRAVAGINAL therapy, dosage calculations for vari- 
ous plans of (abs), 876 ; 
Inrussusception (E), 851 
hemangioma of small intestine, with special 
reference to (abs), 125 
INVERSE SQUARE LAW, application of, to oil 
mersed tubes (abs), 588 
IopINATED organic compounds as contrast media for 
roentgenographic diagnoses (abs), 586 
Tonization chamber, very small, negative feedback 
dosage rate meter using, $50 
loxizixG radiation in animals, clinical sequence of 
physiological effects of (abs), 882 
radiations in tolerance range, hematological 
effects of (abs), £90 
TRRADIATION, beta, effects of total surface (abs), 585 
of experimental cerebral tumors (abs), 585 
protracted fractionated, of laryngeal carcinoma, 
reactions of connective tissues after (abs), 
582 
spray, treatment of polycythemia by (abs), 284 
Isorores and radiation hazards (abs), 288 * 
in clinical and experimental medicine (abs? B%o 
radioactive, study of peripheral vascular disease 
with (abs), 289 
use of, in surgical research (abs), 288 
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Jeyunum, adenocarcinoma of, 680 


Kaposi’s sarcoma, $11 
KELOIDS, treatment of (abs), 872 
KIDNEY pelvis, subepithelial hemorrhage of, simulat- 
ing neoplasm (abs), 131 
peripelvic lymphatic cysts of (abs), 433 
KLIPPEL-FEIL’S SYNDROME associated with compres- 
sion of spinal cord by extradural hemangio- 
lipoma (abs), 267 
KNEE JoiNT, fractures of tibial condyles involving 
(abs), 868 
roentgen diagnosis of pigmented villonodular 
synovitis and synovial sarcoma of (abs), 


435 
Kveim REACTION in Boeck's disease (abs), $79 


LaMINAE, cervical, minor fractures of, simulating 
ruptured cervical disc (abs), 267 
Larynx, biological significance of fibrinous radio- 
mucositis of (abs), $82 
irradiated, late changes in mucous membrane 
of (abs), 439 
reactions of connective tissues after protracted 
fractionated irradiation of carcinoma of 
(abs), 582 
roentgen treatment for extensive epithelioma of, 
260 
LarEx cap for radon ointment treatment (abs), 584 
Lepoux-Leparpb, RENÉ, 1879-1948, medal of, 414 
obituary, 412 
portrait, 412 
Lgcc-PERTHES' DISEASE (E), 248 
LETTERER-SIWE DISEASE (abs), 868 
LEUCODERMA, treatment of (abs), 872 
LEUKEMIA, bone sclerosis in, 61 
chronic myelogenous (abs), 8°73 
effect of urethane on (abs), 286 
Leuxemias (abs), 581 
Liuss, arteriography of (abs), 438 
Lip, carcinoma, review of 563 3 cases (abs), 28 
Liriopor, dem onstaat on of sinus tracts, stulas and 
infected cavities by, 223 
LIPOCHONDRODYSTROPHY (abs), 870 
Liver, adrenal tumor of, in child (abs), 432 
anomalous lobe of, 258, 260 
Losecromy for pulmonary cysts in infant (abs), 427 
LOCALIZATION, foreign body, in soft parts (abs), 580 
Los ANGELES RADIOLOGICAL SOCIETY, 260 
Luna, calcification of (abs), 428 
entire right, esophagobronchial fistula and 
bronchiectasis of (abs), 427 
hemosiderosis of, due to mitral disease, 443 e 
vascular structure of, 5 
Lungs, absorption of radon through skin and ex- 
halation through (abs), 589 
amebiasis with involvement of (abs), 122 
bagasse disease of (abs), 578 
congenital stenosis of (abs), 
function of, 23 
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function of, following pneumothorax (abs), 477 
involvement of azygos lobe in disease of, 195 
lobectomy for cysts in, in infant (abs), 427 
metastasis to, possibilities of roentgen diag- 
nosis, 751 
peripheral vascular disease in, 17 
sarcoidosis of, early roentgen findings (abs), 268 
Lurz, JEREMIAH FLETCHER, 1872-1948, obituary, 
719 
portrait, 71g 
LvwrHoBLAsTOMA, evaluation of differences in 
sensitivity to roentgen irradiation of differ- 
ent types (abs), 439 
Lympuomas (abs), 581 


MALIGNANT disease, effect of urethane on (abs), 286 
diseases, nitrogen mustard as systemic adjunct 
to radiation therapy of, 626 
growth, relation between radiation effects, cell 
viability and induced resistance to (abs), 
881 
Mar.ROTATION of colon (abs), 130 
MANDIBLE, gunshot fractures of (abs), 281 
Mar FAN’S SYNDROME, 797 
MEASUREMENT, bone, method of determining, by 
spot scanography, 402 
depth dose, for 250 kv. roentgen rays, 397 
MEASUREMENTS, low-absorption roentgen-ray, from 
£oo to 1,000 kilovolts (abs), 588 
Mecuanism of biological action of fast neutrons 
using summation method for lethal effects 
in mice (abs), 287 
Mepicat therapy, techniques for application of 
betatron to, £91 
MepicineE, clinical and experimental, isotopes in 
(abs), 879 
MELANOMA, malignant, in infancy (abs), 281 
prepubertal, of skin (abs), 870 
MELORHEOSTOSIS, Interestirg case of (abs), 135 
MENINGIOMAS, spinal, diagr osis of, by myelography, 
683 
MENINGOCELE, intrathoracic, Recklinghausen’s 
neurofibromatosis associated with (abs), 
742 
MerTasoutsM of fission products and heaviest ele- 
ments (abs), $87 
of radioisotopes, studies on, by various fungi 
and bacteria, 839 
tissue, effect of nitrogen mustards on (abs), 884 
METASTASES, occult bone (abs), 137 
osseous, from carcinoma of prostate, effects of 
estrogenic therapy on (abs), 584 
a Merasrasis to“lungs, possibilities of roentgen diag- 
nosis of, 751 
MIcROARTERIOGRAPHY (abs), 883 
MicRocoLoN (abs), 738 
MICROROENTGENOGRAPHY, medical, biological and 
industrial applications of (abs), 881 
MILLeER-ABBOTS TUBE, use of, in patients with in- 
testinal obstruction (abs), 736 
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MINERAL particles, minute, chronic granulomas in 
alimentary tract caused by (abs), $79 

Mirrats disease, hemosiderosis of lung due to, 443 

valve disease, rheumatic, without cardiac en. 

largement (abs), 275 

Mouse, association of certain hematomas with 
myelencephalic blebs in, 98 

MvcocELE of appendix, roentgen features of (abs), 


278 
Mucosa, prolapsed gastric, roentgen diagnosis of, 
784 * a D 
Mucosa. deformities of greater curvature of 


stomach (abs). 429 
Mucous membrane of irradiated larynx, late changes 
in (abs), 439 
Mumps, roentgen manifestations of pancreatitis 
complicating, 219 
MuscuLAR changes, primary sensory neuropathy 
with, associated with carcinoma (abs), 281 
Musrarp, effect of, on cornea (abs), 875 
nitrogen, effect of, on enzymes and tissue 
metabolisme(abs), 884 
nitrogen, role of, as systemic adjunct to radia- 
tion therapy of certain malignant diseases, 
26 
nitrbgen, therapy (E), 104 
MYASTHENIA GRAVIS, roentgen kymographic study 
of heart in (abs), 274 
MYELENCEPHALIC blebs in house mouse, association 
of certain hematomas with, 98 
MyELOGRAPHY, diagnosis of spinal meningiomas and 
schwannomas by, 683 
discrepancies in (abs), 280 
pantopaque (abs), 280 
value of, in lumbar discogenic disease, 77 
MyvzLosis, non-leukemic, bone sclerosis in, 61 
MYOSITIS OSSIFICANS, traumatic, roentgen therapy 
in (abs), 284 


NECROSIS, radiation (abs), 282 
NEOPLASM, primary benign, of ureter (abs), 133 
subepithelial hemorrhage of renal pelvis simu- 

lating (abs), 131 

NEOPLASMS, intracranial, differential diagnosis of, by 
cerebral angiography (abs), 265 

NERVES, vagus, roentgenogtaphic studies of gastro- 
intestinal tract following section of, for 
peptic ulcer (abs), 124 

NEUROARTHROPATHY, paraplegic, 475 

NEUROBLASTOMA (abs), 129 

NEUROFIBROMA of prostate gland (abs), 133 

NEUROFIBROMATOSIS, Recklinghausen’s, associated 
with intrathoracic meningocele (abs), 742 

NEUROPATHY, primary sensory, with muscular 
changes associated with carcinoma (abs), 

* 281 į 

NRYrasurçERY, fibrin film in (abs), 263 

NeuTRONS, effects of repeated low doses of, on 
estrous cycle of white rat, 530 

fast, experiments on mechanism of biological 
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action. of, using summation method for 
lethal effects in mice (abs), 287 

NvcLEaR reactor at Brookhaven National Labora- 
tory, $70 

NUCLEUS PULPOSUS, complete block of lumbar spinal 
canal due to herniation of, 775 

NUTRITIONAL deficiency, atypical adynamic ileus 
apparently caused by (abs), 131 


OBSTRUCTION, acute, of small bowel (abs), 736 
congenital duodenal (abs), 430 
intestinal, endometriosis as cause of (abs), 735 
role of radiologist in management of patients 
with (abs), 736 
OMPHALOMESENTERIC duct, patent, and its relation 
to diverticulum of Meckel (abs), 128 
ONcoLocv, course on, 862 
OsGoop-ScHLATTER DISEASE (abs), 867 
Osseous atrophy, familial (abs), 281 
metastases from carcinoma of prostate, effects 
of estrogenic therapy ory (abs), 584 
OSSIFICATION centers, unfused, associated with pain 
in the adult, 341 
OSSIFICATIONS, soft tissue, associated with Sm 
cord injuries Gaba 434 
OsTEOCHONDRITIS dissecans of ankle (abs), Pe 5 
of spine, etiology of (abs), 868 
OSTEOGENESIS imperfecta tarda, 690 
OsTEOPETROSIS (abs), r: 
OvARIAN pain and insufficiency, syndrome of (abs), 
741 
tissue, importance of conserving (abs), 741 
Ovaries of rat, early effects of roentgen rays on 


(abs), $86 


Pain, unfused ossification centers associated with, in 
adult, 341 
PaLATE, mixed tumors of, 82 
PaNcoasT LECTURE, 1947, 743 
Pancreas, calcification of (abs), 739 
diagnostic criteria of carcinoma of (abs), 432 
PANCREATITIS, complicating mumps, roentgen mani- 
festations of, 219 
PANTOPAQUE myelography, statistical survey of 200 
operative cases undergoing (abs), 280 
PARAPLEGIA in cervical spine injuries (abs), 142 
in hyperextension cervical injuries with normal 
roentgen appearances (abs), 142 
PaRAPLEGIC neuroarthropathy, 475 
PELVIMETRY, roentgen, elastic ruler for (abs), 584 
PELvis, femal le, intravaginal roentgen therapy of 
cancer of (abs), 874 
lateral view of, in examination for hip disloca- 
tion (abs), 146 
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effect of tetra-ethyl ammonium chloride on 
acidity in (abs), 127 
produced experimentally by vascular ligation 
(abs), 127 
roentgenographic studies of gastrointestinal 
tract following section of vagus nerves for 
(abs), 124 
treatment of, with enterogastrone (abs), 734 
vagotomy in treatment of (abs), 126; (abs), 127 
PERICARDIAL Celomic cysts (abs), 272 
Pericarpitis with effusion, value of angiocardiog- 
raphy in establishing diagnosis of, 41 
PERIPHERAL vascular disease in lungs, 17 
PERITENDINITIS , occupational] calcareous, of feet, 506 
PHARMACOLOGICAL reactions of sera md drugs i ir- 
radiated with roentgen rays of varying 
wavelength, 534 
PnororrvonocnAPHic methods, detection of gastric 
carcinoma by, 183, 188 
Puysicists, radiation, certification of, by American 
Board of Radiology, 116 
Puysics, modern, symposium on, 862 
PnuvsroLocv of lesser circulation, indicated by its 
behavior in health and disease, 1 
PistrorM, dislocation of (abs), 137 
Peura, calcification of (abs), 428 
PLEURAL effusion, possibilities of roentgen diag- 
nosis of, 747 
PLUTONIUM, carcinogenic properties of (abs), 880 
PNEUMOCHOLECYSTITIS, acute (abs), 128 
PNEUMOCONIOSIS, hemosiderosis of lung due to 
mitral disease simulating, 443 
PNEUMONIA associated with acute salmonellosis 
(abs), 577 
possibilities of roentgen diagnosis of, 747 
theumatic (abs), 268 
unresolved, an exclusion diagnosis, 335 
PNEUMONITIS, congenital, in newborn infants (abs), 
578 
PNEUMOTHORAX, 
(abs), $77 
PoLYCYTHEMIA VERA, treatment of, by spray ir- 
radiation (abs), 284 
Porv»s, rectal (abs), 125 
Pounb, Ropert EARL, 1893-1949, obituary, 721 
portrait, 7H 
PRENATAL origin, regional ileitis of, 366 
PROCESSING room accessory, new—cli ip drip tray, 100 
Projecror, portable, for roentgenograms, 847 
PROSTATE GLAND, cancer of (abs), 876 
carcinoma oL life expectancy in (abs), 134 
effects of estrogenic therapy on osseous me- 
tastases from carcinoma of (abs), 584 
giant, without symptoms (abs), 133 
PsEUDARTHROSIS in lumbosacral spine (abs), 144 


pulmonary function following 


rupture of small complicating injury of M, PYELOGRAPHY, intravenous, range of usefulness of 


431 

PENNSYLVANIA RADIOLOGICAL SOCIETY, 420 

PEPTIC ULCER, co-existent benign, and adenocarci- 
noma of stomach, 677 


(abs), 279 


PyLorus, spasm of, simulating congenital hyper- 
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trophic stenosis (abs), 124 
Prunia, sterile, 711 
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RADIATION, cross, simultaneous (abs), 580 
doses received by skin of patient during routine 
diagnostic roentgen examination (abs), 286 
effects in human carcinomas, quantitative his- 
tological analysis of (abs), 288 
exposures, histological changes following (abs), 
885 
hazards from isotopes (abs), 288 
high-intensity, from beryllium window roentgen 
tubes (abs), 589 
hygiene (E), 718; 726 
necrosis (abs), 282 
parasitic, study of quality and origin of, from 
target of roentgen tube (abs), 589 
protection, use for, of gloves laden with thorium 
oxide (abs), 884 
sickness, treatment of, with adrenal cortical 
hormone, 387 
Therapy Department of Bellevue Hospital, 
twenty-fifth anniversary of, 571 
therapy of malignant diseases, role of nitrogen 
mustard as systemic adjunct to, 626 
RapbiaTIons, ionizing, hematological effects of, in 
tolerance range (abs), 590 
ionizing, tolerance dose and prevention of in- 
juries caused by (abs), 289 
pile, biological effects of (abs), 879 
Raptoactive decay, slide rule calculations of (abs), 
880 
fission products, carcinogenic properties of (abs), 
880 
iodide, accumulation of, by thyroid gland in 
normal and thyrotoxic subjects (abs), 881 
iodine, uptake of, by normal and disordered 
thyroid gland in children (abs), 574 
RapIOAUTOGRAPHS, preparation of, of thyroid tu- 
mors, for study at high magnification (abs), 
574 
RapioiopinE, distribution in animal body of or- 
ganisms containing, 839 
in therapy and diagnosis (abs), 879 
partial destruction of rat thyroid by large doses 
of, 731 
Rapioisoropes as tracers, basic courses in tech- 
niques of using, 570 
availability of, free of production costs for 
cancer research, 729 
studies on metabolism of, by various fungi and 
bacteria, 839 


RapIoLocicaL practice, part time, in hospitals of 


small cities, 236 
RapioLocisT, role of, in management of patients 
with intestinal obstruction (abs), 736 
RapbioLocisTs, Eastern Conference of, 114 
RapioLocv, inspection of training facilities in, by 
American Board of Radiology, 728 
Sixth International Congress of, 257, 420 
Third Pater-American Congress of, 116, 
420, 860 
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Rapromucositis, fibrinous, of larynx, biological 
significance of (abs), 582 
RapioPAQUE sponges, roentgen recognition of, 706 
substance, subcutaneously deposited, effect of 
hyaluronidase on absorption of, 91 
RapioPHOsPHORUS in therapy and diagnosis (abs), 
879 
Rapon, absorption of, through skin and its exhala- 
tion through lungs (abs), 589 
ointment treatment, latex cap for (abs), 584 
Rar, early effects of roentgen rays on ovaries of (abs), 
586 
white, effects of repeated low doses of neutrons 
on estrous cycle of, 530 
effect of roentgen rays upon Bartonella- 
infected and normal, 95 
Recrum, carcinoma of, relation of rectal polyps to 
(abs), 125 
polyps of (abs), 125 
ResEARcH fellowships, American College of Physi- 
cians, 862 
Respirarory medhanics, studies on, 637 
RETICULOENDOTHELIOSES, systemic aleukemic (abs), 
868 
Rerrocastric soft tissues, midline, procurement and 
* critical appraisal of width diameter of, 56 
Ruevumatic disease, pathology of (abs), 436 
mitral valve disease without cardiac enlarge- 
ment (abs), 275 
pneumonia (abs), 268 
RuHEvUMATOID arthritis, heart in (abs), 733 
spondylitis (abs), 437 
RuivoPHARYNX, roentgen diagnosis of malignant 
tumors of (abs), 427 
Ris, first, fracture of (abs), 13 
Rinowvcn EIC acid synthesis, inhibition of, in tumor 
tissue by irradiation with roentgen rays 
(abs), 885 
Ricuarps, Gorpon E., 
portrait, 409 
RocuEsrER RogNTGEN Ray SOCIETY, 260 
Rocky Mountain RADIOLOGICAL SOCIETY, 
gram of 1949 meeting, 859 
RoENTGEN anatomy of oblique views of lumbar 
spine, 699 
diagnosis, possibilities and limitations of, 743 
examination of small intestine, rapid method of, 


Rars, 


1882-1949, obituary, 409 


pro- 


film, negative, method of roentgen-ray reproduc- 
tion (abs), 881 

kymographic study of heart in myasthenia 
gravis (abs), 274 

pelvimetry, elastic ruler for (abs), 584 

radiation, effects of, on cornea (abs), 875 

radiation, low dosage, effect of, on gonadotropic 

: function t hypophysis of mature and im- 

mature female albino rat (abs), 884 

radiation, quantitative analysis of direct and in- 
direct action of, on malignant cells (abs), 
287 
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-ray measurements, low-absorption, from soo to 
1,000 kilovolts (abs), £88 
-ray reproduction of negative roentgen film 
(abs), 881 
rays and hormones, biological bases of as- 
sociated action of, on cancer cells of certain 
glands under hormonal control (abs), 588 
rays, anticoagulant in blood cf dogs with hemor- 
rhagic tendency after total body exposure 
to (abs), 885 
rays, early effects of, on ovaries of rat (abs), 586 
rays, effect of, upon Bartovella-infected and 
normal rats, 95 
rays, high energy, appraisal of risks of, 592 
rays, histological and histochemical study of 
skin of guinea pig treated with (abs), 886 
rays of varying wavelength, pharmacological 
reactions of sera and drugs irradiated with, 
534 
rays, soft, thimble chamber calibration on, 543 
rays, 250 kv., depth dose measurements for, 397 
recognition of radiopaque spdhges, 706 
therapy, effect of, on tissue reactions to fibrin 
film (abs), 263 
therapy, malleable cones for, 245 
tube, study of quality and origin of pafasitic 
radiation from target of (abs), 589 
tubes, high-intensity radiation from beryllium 
window (abs), 589 
tubes, oilimmersed, application of inverse 
square law to (abs), 588 
RoteNTGENOGRAMS, evaluation of lesser circulation as 
portrayed by, 30 
of skull, convolutional markings in, of patients 
with headache, 317 
portable projection for, 847 i 
rapid accurate method for reproducing, at dis- 
stance via wire or radio transmission, $77 
stereoscopic, simple, inexpensive set of prisms 
for viewing, 713 
RoENTGENOGRAPHIC diagnosis, iodinated organic 
compounds as contrast media for (abs), 586 
facsimile, 557 
RoENTGENOGRAPHY, monochromatic, medical, bio- 
logical and industrial applications of (abs) 
881 
technique of simple breast (abs), 439 
RoENTGENOrLOGisT, older, trifocal glasses as aid to, 
102 
ROENTGENOLOGY, value of, in prognosis of minimal 
tuberculosis, 153 
Ru er, elastic, for roentgen pelvimetry (abs), $84 
RUPTURE, spontaneous, of cerebral ventricles (abs), 
264 
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